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This is the only bridge that crosses the sea in the Sanriku Coastal Highway, which was constructed as a leading project for the reconstruction of the areas affected by the Great
East Japan Earthquake. Of the 1,344m length of the bridge, the 680m cable-stayed section is the longest in the Tohoku region.  In addition to its earthquake-proof, wind-resistant
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Chapter 1 Road Administration in Japan

Types of Road

This chapter describes road types which are administrated differently by the national government, prefectural govern-
ments, municipal governments and expressway companies. It also explains how their development/improvement and
maintenance/repair costs are secured along with the correlated governing acts.

Various types of roads in Japan

The Road Act of Japan classifies “Roads” into several categories; National Highways, National Expressways, Prefectural Roads and
Municipal Roads. In addition to the roads defined by the Road Act, there are various roads such as private roads, farm roads and forest
roads.

M Roads in Japan

Private roads

—

Old local road “Roads” defined in the
ocairoats Road Transport Act

“Roads” in Port and |

Harbor Act Roads Farm roads

Parkway/Garden paths Forest roads

“Roads” in Road Act )

What is a “Road” from a legal perspective?

B National Expressway

A “road” is defined in the Road Act.
In this Act, a “road” is defined as a thoroughfare that is open
to public use and is classified into the following types,
under Article 3 Road Types:
1)National Expressways*! B Nat
2)National Highways*? .
3)Prefectural Roads*?

4)Municipal Roads**

ional Highway
e

Ichinomiya Interchange
On Meishin Expressway

National highway Route 20

Definition:

*1: National Expressways form the strategic traffic network for automobiles across the country and connect areas of political/economical/cultural importance or areas
that are critical to national interest. (Article 4 of the National Expressway Act)

*2: Together with National Expressways, National Highways form the strategic road network for the nation and meet the legal requirements. (Article 5 of the Road Act)

*3: Prefectural Roads form the regional arterial road network and meet legal requirements (Article 7 of the Road Act)

*4: Municipal Roads serve as a road network within a municipal jurisdiction. (Article 8 of the Road Act)

Cost sharing of roads

Roads in Japan are classified into National Highways, National Expressways, Prefectural Roads and Municipal Roads depending on their
road administators. The burden sharing for development/improvement and maintenance/repair activities is different based on this classifi-
cation.

M Cost sharing in road development projects

Cost Sharin
Road Type Ad Bqa? t Cost is carried by - <! - -
ministrator Development/improvement Maintenance/repair
Development, improvement and repair activities are carried out using a loan. The debt
Toll Expressway and management expense are repaid with toll revenue
Minister*' (C’\?&E%n I)es [Article 3 &4 of the Act on Special Measures
National (Article 6 of the National : concerning Road Construction and Improvement 1
Expressway i Expressway Act] N I;latfiontal Gloé/ : 31;'* " National Gov : 10/10
i V. refectural Gov*?: i i
jurisdiction Prefectures*? (Article 20 of the National ‘Article 20 of the National
of MLIT Expressway Act]
Expressway Act!
<Development/improvement>
Under Minister*! ; National Gov : 2/3 National Gov : 10/10
; National Gov.
jurisdiction | !Article 12 of the Road Actl Prefectures*®. Prefectural Gov*2: 1/3 [ Article 49 of the Road Act
. of MLIT <Maintenance, Repair and [Article 50 of the Road Actl
National other management>
Highway Designated section : - =
Minister* : refectralGov®
Under Other : National Gov. National Gov: 1/2 [ Article 49 of the Road Act]
jurisdiction| prefecture*? Prefectures*? Prefectural Gov*?: 1/2 Repair : Can be subsidized
of Pref.*? [Section 13 of the Road Act] (Article 50 of the Road Actl Fﬁéﬁg §6"Zf'if,‘e"§;';'f;\’;,
Maintenance*?
idi : Prefectural Gov*?
PrelaaiumEl Prefecture*? Can be subsidized up to 1/2 Jisieciural Gov g
Road [Article 12 and 13 of the Road Act] Prefectures*? by National Gov Eaer,}faf; G be supmaired.
[Article 56 of the Road Actl 1/2 by National Gov
[ Article 1 of the Road Repair Act]
Canb bsidized 012 Maintenance** : Municipalities
0 Municipalit . an be subsidized up to [Article 49 of the Road Act]
Municipal (Article F1)6 ofythe - Municipalities by National Gov Repair : Can be subsidized
Road [Article 56 of the Road A 1/2 by National Gov
rticle 56 of the Road Actl [Article 1 of the Road Repair Actl
*1"Minister” refers to Minister of Land, Infrastructure, Transport and Tourism. *2 “Prefecture” includes ordinance-desi ] cities. *3 “Mai ¢”includes repairs.

Note: Some national highways, prefectural roads, and municipal roads are maintained by Expressway Companies or Road Public Corporations.

Lengths and travels by road type

Expressways account for only 0.7% of the total road length, while they account for 12% of the total vehicle kilometers traveled (VKT) and
play a significant role in road traffic.

B Road classification and percentage of road length M Share of length and VKT by road type
1% /2%/3%
1. National Expressway [ ‘
L=9,100km (0.7%)  National Expresswa cAgntatrighis) Road Length 95%
i i (under jurisdiction of MLIT) National Highway with full access control
2. National Highway e }
1=56,100km (4.6%)
(undepjurisdiction
of Prefectures)
1=32.000km Total Vehicle 19% 15% 55%
/ (all vehicles)
3. Prefectural Ro§d
L=129,800km (10.6%) Freight Vehicles & Bus
24% 16% 25%
1 1 1 1
0% 20% 40% 60% 80% 100%
ici ional Expressw: i i National Highy
e A = e WY I st
= 1,U34, L1,
D Others

The number of vehicle kilometers traveled is based on the National Survey
of Road and Street Traffic Conditions for Fiscal Year 2015 and the Annual
**Expressway as of April 1, 2021, Others as of April 1, 2019 Report on Vehicle Fuel Consumption for Fiscal Year 2015.

Note: Each extension is rounded off to the nearest 100 km,

so the total does not match the sum.

Total Length = 1,229,200 km (100%)**



Chapter 1 Road Administration in Japan

Classification of arterial high-standard highway system

Arterial high-standard highways were created as a part of the rapid surface transport network across the country. The

total planned length is 14,000km

M Classification of arterial high-standard highway system

(Total length : 14,000km)

[System]
Arterial High-standard Highway*
National Expressway
(Total length : 11,520km)
[Procedure]

Proposed route

Legally determined in the National

Development

Arterial Express Construction Act
[11,520 km]

Basic Plan
Decided by the Minister of Land, Infrastructure,
Transport and Tourism after a discussion in the National
Development of Arterial Automobile Roads Panel
Development Plan
Decided by the Minister of Land, Infrastructure,

Transport and Tourism after a discussion in the National
Development of Arterial Automobile Roads Panel

v v

Toll section

Section that is under
direct jurisdiction of
national government

Difficult to make profitable Distant-base toll system

Financed by national and local Throughout the nation
governments Use a pool system,
Toll-free which integrates more

than one road in the redemption

calculation.

* Planned as a strategic high-speed surface traffic network in “the Fifth Comprehensive National Development Plan”

National Highway with full access control
(Total length : 2,480km)

Decision by Minister of Land,
Infrastructure, Transport and Tourism

Master Plan
[ 2,480 km]

Basic Plan

Decided by the Minister of Land, Infrastructure,
Transport and Tourism after a discussion in the Panel on
Infrastructure Development (March 2009)

Development Plan

Decided by the Minister of Land, Infrastructure,
Transport and Tourism after a discussion in the Panel on
Infrastructure Development (March 2009)

Toll rate based on the individual highway
profitability

Developed as both a public works project
and a toll road project

Projects mainly developed under the jurisdiction
of the national government

(decided by the Cabinet on June 30 1987 and “Grand Design of Japan for the 21st century” (decided by the Cabinet on Mar 31 1998).

Arterial high-standard highway network

Arterial high-standard highways, which consist mainly of expressways, have been developed throughout the country.

Cost sharing of arterial high-standard highways

As of May 2021,12,000 km of arterial high-standard highways are in service. There are two types of highways in Japan: one is tolled

M Arterial high-standard highway network

= nservice

---------- Under construction

oo Instudy

Newly opened in FY 2022

As of 31 March 2022

highways and the other free highways.

Red lines indicate tolled highways, while blue and pink ones indicate partly or fully financed by tax money because of insufficient

profitability.

M Arterial high-standard highway network cost-sharing

_ x -

In service

Planned

Length
{ken)

Users pay* (Tollad)

—
8,757

[
90

8,847(63%)

Users and government

ay
|| (partially tolled)

823

135

g
S58(7%)

Tax money (toll free)

o
2531

3,315(25%)

sl

—
>

.f'

wnchudes Tokyo Gakan Exressway (oatwean Kanto and Tomel) and Nagoys Ring
Rosd No 2 Their development mathods are under consideration.

P i




Chapter 1T Road Administration in Japan

Toll road system in Japan

Rapid motorization accompanied by economic growth demanded networks of expressways and the government didn't have sufficient tax
revenue to finance expressway development. That's why "Toll road system" was introduced. This system enables to repay the maintenance

costs and construction debts of particular roads with the toll revenues that are collected from the road users.

M introduction to the toll road system in Japan

In response to the rapidly increasing traffic demand after World War Il, immediate road development was
necessary. However, additional financial resources were required , so a toll road system was developed.

A Toll Road System

In 1952, the Act on Special Measures concerning Road Construction and Improvement was enacted.
—The toll road system was introduced on public roads across the country.
(Project proponent: National, prefectural or municipal governments act as a road administrator.)

In order to expand the current toll road system, as part of the measure to immediately develop roads across the country,
an organization needs to be established so that private funds will be widely introduced and comprehensive, efficient
operations will be carried out. As such, in 1955 the Road Council recommended the creation of the Japan Highway Public
Corporation (JHPC, provisional name).

In 1956, a full-fledged revision of the Act on Special Measures concerning Road Construction and
Improvement Act on Japan Highway Public Corporation was enacted.

In 1959, the Act on the Metropolitan Expressway Public Corporation was enacted.

In 1962, the Act on the Hanshin Expressway Public Corporation was enacted.

In 1970, the Act on the Honsyu-Shikoku Bridge Authority was enacted.

Pool system

After the partial opening of the Meishin Expressway in 1963, a 3,400km plan, based on individual profitability, was developed and formulated
by March 1972. By that time, 8 expressways, about 710km had been developed, including the Tomei Expressway and Chuou Expressway.

1972 Road Council Recommendation

1) Expressways should create an arterial network, wherein they connect to each other throughout the country.

Each link is not necessarily considered independent and, therefore, the toll rates should remain consistent and
integrated.

2) Under circumstances where development costs are affected largely by changing land costs and construction costs that
depend on the length of time needed for construction, cost differentiation due to the start time of projects should be
avoided. In addition, debt repayment should be smoothly carried out. Shifting from the individual profitability system
to a pool system seems to be the most effective method to combat the aforementioned problems and ensure reliability.

M Pool system

(Cross subsidy) Highway B (Cross subsidy)
r j Highway C
i ' Highway B Adminis-
Highway A Highway C Highway A CINEY | tration
Toll Adminisd Adminis-
revenue - tration
Toll sl P - Construc-
KIS revenue C(:ir:)srt]ruc Construc tion
tion

Total Revenue

Total Expense

Privatization of highway public corporation

-Secure the repayment of interest-bearing debts amounting to about 40 trillion JPY.
-Construct, without delay, genuinely needed expressways with minimum fiscal burden on the general public, while paying due

respect

to the autonomy of the Companies.

-Offer diverse and flexible prices and services for expressway users by utilizing the private sector’s knowledge.

M Organizational chart after privatization

f : : Metropolitan Expressway Hanshin Expressway Honshu-Shikoku
Japan Highway Public Corporation (JHPC) Public Corporation Pufsite Garaaiiitan Bridge Authority
Private Company Construction, Operation and Toll-collection
Metropolitan Expressway Hanshin Expressway Honshu-Shikoku Bridge
*
NEXCO* East NEXCO Central NEXCO West Company Ltd. Company Ltd. Expressway CompanyLtd.

Will be merged with NEXCO West after business stabilizes

—~————

Agency Holding of expressways and repayment of debt

Japan Expressway Holding and Debt Repayment Agency

Privatization was based on the following acts

-Expressway Company Law

-Japan Expressway Holding and Debt Repayment Agency Law

-Law Regarding the Development of Highway-Related Laws in Connection with the Privatization of the Japan Highway Public Corporation

-Act

for Enforcement of Acts Related to Privatization of the Japan Highway Public Corporation, etc.

*NEXCO: Nippon Expressway Company

Business scheme

-Expressway Companies are responsible for the construction of new roads which are funded through loans, before transferring the
expressway assets and the corresponding debts to the responsible Agency.

-The Agency is then responsible for completing the repayment of debts within 45 years, using the revenue earned from the roads.

-In 2014, the law was amended to extend the toll period for motorways by 15 years, from 2050 to 2065, and the toll revenue from the extend-
ed 15 years will be used for major renewal and repair projects.

-In 2023, the law was amended to extend the toll period by 50 years, from 2065 to 2115, and the toll revenue from the extended 50 years will

be used

for expressway renewal and upgrading.

B Business scheme

Funds raised

Expressway
Companics I———— L goss

(Ensures that repayment is

(Carries out effective operations) completed in 45 years)

Transfer of
expressway assets Debts _>—> Debt repayment
and acceptance of debts A
Expressway —_—) Expressway
_, construction _ holdings
e i Lease fees
Expressway M R ‘ AsSets and liabilities
epaymen shall bertransferred to
management A
9 of debts the Agent

Payment of 0 the Agency.after completion
Ie)gse fees (inherited debts and : EXpreSSV\./ay
Toll collection —» new debts) : Companies
-
Expressway

+ + Debts P =l

NG asset
Approval from the Minister of MLIT Approval from the Minister of MLIT

Toll revenue

construction

-

Responsibilities of the Agency

-The holding and leasing of expressway assets TBorrowing*

(property tax is exempted based on the premise of free service in the future) *borrowed from both national and local governments for
-To ensure early repayment of the debts and thus reduce the public’s burdenconstruction (and this money is loaned to the companies at
-To support expressway companies in carrying out their business successfully?© interest)



Administrative Organization

Chapter 1

Road Administration in Japan

The Ministry of Land, Infrastructure, Transport and Tourism (MLIT) is in charge of the comprehensive and systematical use

of national land, development and conservation, consistent infrastructure development, implementation of transport

policies, development of meteorological service, and maritime safety and security. Below is the chart showing the organi-
zation of the MLIT.

M Organization Chart of MLIT
(As of April 1,2023)

Ministry of Land, Infrastructure, Transport and Tourism

(Councils)

(Organs such as Facilities)

(Extraordinary Organs)

| Geospatial Information
Authority of Japan

== (Qgasawara General Office

| Bicycle Utilization Promotion
Headquarters

== Japan Marine Accident Tribunal

(Local Branch Bureaus
and Departments)

(External Organs)

Minister's .
Policy Bureau

Secretariat

Vice-Director-General

National Spatial Planning and
Regional Policy Bureau

Real Estate and
Construction Economy
Bureau

Vice-Director-General

City Bureau

T

Water and Disaster

Management Bureau

g
2

L Dept
Director-General

Road Bureau

Vice-Director-General

Housing Bureau

Railway Bureau

Senior Deputy
Director-General

Road Transport
Bureau

Senior Deputy
Director-General

Ports and Harbours

Maritime Bureau
Bureau

Senior Deputy
Director-General

Civil Aviation
Bureau

Senior Deputy
Director-General

Hokkaido Bureau

Director-General for
International Affairs

Director-General for
Policy Planning



Chapter 1 Road Administration in Japan

M Organization Chart of Road Bureau WRegional Development Bureaus

J ‘ ) e

10 Offices

General Affairs Division === Expressway Companies Affairs Office Ministry of Land, == Hokkaido Regional Development Bureau 34 Branches
- Coordination of Bureau Affairs Infrastructure, Transport

- Personnel Affairs of Bureau and Tourism == Tohoku Regional Development Bureau
« Budgeting Headquarters Offices

13 Offices 47 Branches

Road Administration Division === Road Use Coordination Office = Kanto Regional Development Bureau 12 Offices 47 Branches

- Drafting of Road related Bills
« Administration and Supervision of Roads

6 Offices
« Designation of Roads

== Hokuriku Regional Development Bureau 21 Branches

== Chubu Regional Development Bureau 14 Offices 41 Branches
« Planning and Coordination of Road Traffic Control
« Supervision of Center for Road Traffic Information

« Planning and Coordination of ITS

Road Traffic Control Division -[ Vehicle Traffic Management Office
|

ITS Policy and Program Office

== Kinki Regional Development Bureau 13 Offices 32 Branches

11 Offices 28 Branches

Ministry of Land, . L of -General « Planning of Important of Roads
!Pfrastructurz, ?A;e%‘;ré%iﬁggau < : (except National Expressways) Economic Research,Traffic Survey and Census Office
ansporten Deputy Director- - Survey and Statistics of Roads

Tourism General

7 Offices 19 Branches

Vice-Director Planning Division International Affairs Office . Chugoku Regional Development Bureau
== Shikoku Regional Development Bureau

- Long-term Programs
« Technical Standards
« International Affairs

Performance Management Office

== Kyushu Regional Development Bureau 13 Offices 41 Branches

---I-------------------------------------
Director-General National Highway and Engineering Division Road Maintenance Management Office 2 Offices
Regional

Development « Construction and Management of

B « Risk Management of Roads Technology and Planning Office As of April 1,2021
+ Planning of New Technology for Roads

1
= » Okinawa Regional Development Bureau 5 Branches

Social Overhead
Capital

Provision Council

« Technical Supervision and

« Coordination of Local Roads

« Environment Planning of Roads
- Safety Management of Roads

Environment, Safety and Risk Management Division -[ Road Risk Management Office

Road Safety Management Office

M Organization Chart of a Regional Development Bureau

Expressway Division == Toll Road Coordination Office

+ Planning and Survey of Expressway System
« Permission for Construction of Expressway

Counsellor .. . ..
Road Administration Division

« Planning and implementation of "Bicycle Use Promotion Act"
« Coordination of the divisions

Road Planning Division
As of April 1,2018

Director-General, Regional Road Division
Regional Road
Development Department

Bureau

Road Project Coordination Division

Road Construction Division

Work . Branch
Office Office Road Management Division

Road Traffic Management Division

10 11



Chapter 1 Road Administration in Japan

Planning and Implementation
of Projects

This section describes how road projects are evaluated in order to achieve accountability

Assessment of policy goals for road projects

To enhance the transparency and efficiency of road projects, reviews have been introduced into the planning stage of bypass, road
widening and other projects, and “outcome-based management” practices, which are based on data, have been introduced in local
projects.

Implementation of an evaluation system

To improve efficiency and transparency, project evaluation is conducted throughout the entire process, from preparation to execution
and servicing. The first evaluation is conducted while planning a new project and involves cost-benefit analysis. Projects that are not
complete within five years of their start date are reassessed, and those that are found to be no longer necessary or no longer effective are
discontinued or cancelled. Projects are also assessed when they are completed.

In order to evaluate the sustainability of a project, the economic, environmental and social effects of the projects should be assessed.

M Planning review and outcome-based management flowchart

Economic and environmental impacts are assessed through cost-benefit analyses and environmental assessments respectively.
Major projects
(Bypass, road widening, etc.)

Local projects
(Traffic safety,disaster preparedness, etc.)

M Road development . 10 vears for a tvoical - ' v '
. akes average o years Tor a typical expressway projec o
project procedures : Identification of urban/regional issues E E Results-oriented management (New) -
. . ' (Data, resident’s opinions, etc.) !
Planning Measurement of road traffic volume . P i '
1 LI | '
: Analyze causes - Identification of local issues .
. . e 1 i ! ini
Understanding road traffic condition : l E : (Data, resident's opinions, etc. :
1 1
1 1 1 ]
Long-term plan : Define policy goals - J
incl.landuseplan — )  Road development plan ' P v Local ;
; Local o Opini government ;
. - P pinions
Planning stage assessment —} ( . . ) : Opinions |government | & | Identification and ¢ -
gstag Identify alternative routes : Compare and assess &b i announcement of areas N '
1 proposed measures 1o L . . Third-part -
' Third-party |! ! requiring attention (List) p | Y |
ane !
Comparative review : I panel |1 | P '
: Vo "
; Select measures o "
. Decision of general plan : electme P '
Procedure for environmental —| Community ' to implement 1 C '
i | q . i
Impact assessment - Consultation Meeting ' — o Analysis of causes, '
. o o o o 1 1 1 '
Implementation City planning decision Relevant : Bypass, Other projects, measures o measures proposal :
> municipalities ' road Wldemng’ (Intersection improvement, etc.) — '
Pre-project c f devel : : 1 | <Urgency !
Assessment for Project LT O EE T Carauliaiiem . v 1+ | -Data .
Approval with locals L - (accidents, disasters, etc,) :
[ In situ survey ) o 1 | +Resident opinions '
" Periodic ~ v | waliditys .
. 1
. . | Assessment v |« Progress of other projects '
Detail design ‘ X during ] v E « Feasibility of measures :
- - — N \Project _ Z Environmental impact assessment, - (Land availability, etc.) .
Adjustment and Pile installation for right of way | - urban planning ' :
decision of right of way > b= = = = d L — 1 Announcement : :
v of construction 1 : Selection of measures '
Approved as a road » Purchase of land ’_ : to implement :
project < Negotiation of construction Assessment for approval ' !
D details with locals i : '
\_ Construction Y, of new project - .
) 1
Post-project < Announcement Revalidation of needs, project content A e LR LR ‘
evaluation Open to public of opening 18 (betailed check
i Approval of new project Start of new project
Maintenance ) )
Management
/management

12

13



Chapter 1 Road Administration in Japan

Road development planning

Roads in Japan are generally developed through the following procedure to make sure to choose the optimal route.

M Road development planning

Measurement of road traffic volume

v

Assessment of road and traffic condition

v

Road development plan

v

Identify alternative routes

(1) *

Comparative review

v

(2)  Decision of general plan

*Control-point: a spot where a route should avoid because of its societal condition such as shrines and temples or landslide-prone areas.

Plan A (Bypass route) | Plan B (improvement)| Plan C (no-build)

Detour the Widen the existing Continue to use

residential areas route to build the existing road
elevated roads

14

Covers vehicles, bicycles and pedestrians for
the purposes of;
(1) Traffic volume (2) Origin and destination
(3) Condition of road development
Assess the current condition such as traffic volume
and traffic safety of the existing roads.

Determine the road type and plan the fundamental
design (number of lanes and cross-section)

Identify multiple routes for comparison in the
light of the plan.

Make a comparison with other routes with respect
to nature, structure, care for control-points* and
economy before deciding the optimal route.

Road development process

After a city planning decision was made, roads are developed taking the following steps while making sure to build the consensus of the local

residents.

B Implementation of road projects

City planning decision

Meeting

In situ survey

(M
Detail design
Consultation with locals
Pile installation
for right of way
Measurement of lands
(2)

Land acquisition
negotiation

Explanation of
construction plan

Construction

Completion/open to public

Commencement of development

Community Consultation —

Explain measurement to the
parties involved

Install piles for center mark
during the land survey

Designed based on the
survey data (S=1/1,000)

Explanation of details to

the parties involved using the
design together with indemnity
for land loss.

— Install piles to mark right of way

Measurement of properties, both
lands and buildings (owners are
asked to be present to confirm
measurements)

Negotiation with the parties
involved on the indemnity for
land loss

Payment of indemnity for land
loss following conclusion of
agreement

Explanation of the construction
methods and construction safety
to the parties involved

* Further survey of buried
cultural properties is to be
conducted as necessary

Maintenance/

management

Measurements of centerline, horizontal/vertical
profiles and geological are carried out.

(2)

Land measurement/survey is
carried out after explanation to
the owners.

Negotiation of compensation is conducted.

[Pile installation ]

(1) Structures at grade (2) Elevated structures
Width determined in
the city plan Width determined in
— P, h
(A) Embankment the ity plan
Pile Pile I — ﬁ{
Pile Pile

(B) Cutting.

Width determined in
the city plan

Roads are constructed
with utmost caution
not to disturb the
surrounding areas.

Roads are open to pedestrians
and vehicles after completion
of construction.

15
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Environmental impact assessment (EIA)

An assessment system in which a project proponent identifies/predicts/evaluates the potential impacts of the project on the environ-
ment prior to the decision being made on the details. In order to create an improved project, this collected information is available to

the public and municipalities so that they can add their input.

M Road projects that have to be assessed

Class 1 Class 2

Class 1
A large-sized project with potentially

National Expressway All

significant environmental impacts.

Tokyo

Metropolitan Expressway 4 lanes or more

Class 2
A large-sized project that requires an assessment

National Highway 4 lanes or more,10km or longer| 7.5km-10km

impacts. A large-sized project that requires an
nent to determine whether it could have

M Road projects that need to be assessed

Document primary environmental impact
considerations

+— Inputs from residents and governor

significant environmental impacts.

<+— Inputs from Minister of Environment and other responsible minsters

Qutline of the project |

Screening @ assessment

Preparing assessment method ‘ ineligible

(announcement) @ 4 ‘
Inputs from Residents and

& Governor

Preparing Draft Environmental Impact Statement (EIS) ‘

(announcement)

4
+

<A

Preparing Final Environment Impact Assessment (EIS) }‘7

(announcement)

Approval
and public bodies

<:I<::

| Implementation of the project ‘

J

Preparing Report

16

Primary environment impact considerations
Document that summarize the results of studies
on matters to be considered for environmental
conservation that should be taken into account at
the stage of studying the location and standards
of the project.

Assessment method

Document identifying method.

Prepared by the project proponent identifying the
evaluation items, method and other details.

Draft EIS

A draft summary of the assessment results for
hearing opinions of residents and governor.
Prepared by the project proponent prior to
implementation on the survey, prediction,
evaluation and measures.

Final EIS
Modified form of environmental impact statement
with the improvements taking into consideration

Inputs from Minister of Environment the inputs of residents and governor.

Report

Document that summarize the measures taken to
preserve the environment in the implementation of
the project. Prepared by project proponent taking
local opinions into considerations.

% Screening (Only applied to class 2 project)
Screening process to decide whether the project
needs further EIA processing.

to determine whether it has significant environmental

Road project assessment

Road project assessment is carried out at various phases of the project; assessment at planning phase, pre-project assessment phase,
during project and post-project phase.

M Road project assessment

-Target of the project assessment : New development or improvement
«Evaluation proponent : Project proponent (MLIT, municipalities or the kind)

5 years E 3 years after the ¥ Within 5 years '

! If construction has not i : periodic assessment i 1 after completion 0

! started for 3 years H H E E .

o —: .—:

(Project Selection) (Start of Construction) (End of Project) 0
----*——*------ i

= =

Pre-project Assessment for

Project Approval Periodic Assessment during Project Post-project Evaluation
1) Pre-project assessment for project approval Total : 1,067projects
Project assessment including a cost-benefit analysis is conducted when approving a new project. (FY2020: 45projects)

This procedure was introduced in FY 1998.

2) Periodic assessment during project

When a project has not started for 3 years after approval or when a project is still in progress for 5 years, Total : 5,615projects
another assessment will be conducted and any necessary improvements will be made. If the continuation (FY2020 : 187projects)
of the project is found to be inappropriate, it will be abandoned. This procedure was introduced in FY 1998.

3) Post-project evaluation

Post-Project evaluation is carried out in order to confirm its effectiveness and environmental impacts.
As necessary, improvements and appropriate planning and researching for similar projects are examined. (FY2020 : 33projects)
This procedure was introduced in FY 2003.

Total : 596projects

Oversight of the third person Independent Committee on Oversight of Project Evaluation is formed by each local office and public body for Periodic Assessment during Project and
Postproject Evaluation

Cost-benefit analysis of a road project

Cost-benefit (B/C ratio) analysis for road project is made to assess adequacy of the project from the social and economic aspects.

[l Cost-benefit (B/C Ratio) calculation

Calculation of Benefit (B) Calculation of Cost (C)

1 Traffic flow estimate :
I Traffic volume h
: -Travel speed and other factors I

4

Converting to monetary value using
time value of persons and vehicles

-Project cost for road development

-Maintenance and operation cost
(for 50 years after the opening)

-Benefits from travel time savings

-Benefits from operating cost savings

-Benefits from accident cost savings

(Sum of each benefit for 50 years after the opening)

B/C calculation
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Chapter 1 Road Administration in Japan

Administrative Management

Together with regional public corporations, NPOs and other citizens’ groups, the Japanese government is currently putting

Benefits

Travel time savi ngS its efforts toward enhancing administrative management for roads. In order to achieve more effective, efficient and transpar-
Time values of human activities, vehicle user and freight are considered. ent road administration, Japan has promoted result-oriented administrative management for roads.

B Travel time savings

Measured as a difference in the value of travel time before and after a new road is opened.

Benefits from travel time savings = (Value of travel time Before the road is opened)-(Value of travel time After the road is opened) Esta b l i S h i n g awe l l- (0] rga n ized eva lu a tio n Syste m

The value of travel time is a product of the time value unit multiplied by travel time and by volume. Currently, road administrative management is conducted according to the PDCA cycle (PLAN-DO-CHECK-ACT cycle), whereby: policy

Value of travel time (yen) = time value unit (yen/vehicle-minutes) x travel time (min) x traffic volume (vehicles) goals are determined by using performance (outcome) indicators (PLAN); policy measures and projects are executed (DO); results are
analyzed and achievements are evaluated (CHECK); and the results are reflected in subsequent administrative activities (ACT).

To effectively implement each project, data analysis is conducted on each policy issue. This allows for the clear identification of sites and
sections that are in particular need of substantial countermeasures. Road administration becomes more effective, efficient and

transparent when the general public is consulted at each stage of the PDCA cycle. For example, regional needs and challenges can be

What consists of the time value unit?

Time value unit Time value of human activities
(Monetary) value of time savings that can be used for extra human activities such as labor and leisure.

The monetary value of one . Time value of vehicle use

minute that is saved by one vehicle. (Monetary) value of time savings that can be used for extra production activities by unused vehicle. better understood and confirmed when input from the public is solicited about which sites to select.

(Unit: yen/vehicle-minutes)

= Time value of freight
(Monetary) value of time savings from reduced travel time of freight

Operatlng COSt Sa\”ngs M Road Administrative management that ( An example of how to align sites that are determined to be a \
Costs for fuel, engine oil, tire and tube, maintenance and depreciation are considered. collaborates with the general public high priority and whether they meet the requirements of
2 daily life, according to data analysis
. . ° Understanding regional needs and challenges
M Operating cost savings E greg g
g ‘
. . . . ‘2 e Sites with high priorit Select high priority
Measured as a difference in operating cost before and after a road is opened. g5 _ Steswithigh oty ] sections
Benefits from operating cost savings = (Operating costs Before the road is opened)-(Operating costs After the road is opened) § Q ' SD:(‘:LTS'"; ';'ogr't‘lgg‘;’e'gm
ué 5 in descending order
The operating cost is calculated by multiplying the operating cost unit by length and by traffic volume. g9 :ngg;’j}'}g;g(}h{g;;ggg;"f
) - . . . Ew b
Operating cost (yen) = operating cost unit (yen/vehicle-km) x length (km) x traffic volume (vehicles) Z é 1" ‘|"‘|||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||IIIIIIIII
Sites that are high priority g
What consists of the operating cost unit? Plan
Select high priority sites
Operating cost unit Fuel cost Costs for fuel Setting target and
Engine oil cost e —— y Confirm whether the selected sites are
g Stoegnee developing plan by meeting the requirements of daily life
Costs for tire and tube Costs for tire and other reflecting challenges
Maintenance cost Costs for maintenance and repair Determine which sites are in need of
- countermeasures
Depreclatlon Reduction of vehicle value after travelling a unit distance. k )
H H lan keepin i
Accident cost savings j plan keeping Complailis
up with the comments,
Congestion-induced cost, physical damage and human damage are considered. Do requirements of daily life? requests, etc. Act
B Accid . \ \ Reflecting the
ccident cost savings Implementing Collaboration B llts of evaluatien
measures with citizens in administrative
Measured as a difference in accident cost before and after a road is opened. and projects management
Benefits from accident cost savings = (Accident costs Before the road is opened)-(Accident costs After the road is opened) Recogpnition of Verification of

the effects of effects, exchange of

countermeasures opiniorws/
Check

The accident cost is calculated by multiplying the cost per injury/fatal accident by the number of injury/fatal accidents.

Accident cost (yen) = number of injury/fatal accident (accidents) x cost per injury/fatal accident (yen/accident)

Formula for cost per

Formula for cost per injury/fatal accident injury/fatal accident
== Per-accident cost due to congestion
Road segment + B ot
Injury/fatal Traffic length or num- . Valuating measures
. X X . == Per-accident property damage
accident rate volume ber of major -n
S intersections

= Per-accident human damage
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Chapter 1 Road Administration in Japan

Priority objectives in Road sector

Every five years, the Government establishes the Priority Plan for Infrastructure Development. This plan contains priority objectives for the

road sector and indices to measure the achievement of these objectives.

M Key Performance Indicators (KPI) used in the Priority Plan for Infrastructure Development 2021-2025

Road Data Book 2021

Asset Management

A great deal of Japan’s infrastructure was constructed during the postwar reconstruction period, which was also a rapid
economic growth period from the 1950s to the 1970s. As the Japanese society and its economy have matured, concerns have
shifted to extending the use of accumulated capital stock in order to cope with a decreasing birthrate, aging population and
the need to protect the global environment. Infrastructure management in Japan is in the process of switching its focus from
construction to maintenance.

including earthquakes, tsunami, etc.

Priority Objectives i Initial Value | Target Value
y Obj Policy Packages Index for FY2025
e . " ) Y — 5 o
1. Achlerg asociety 1-1 Promotion of river basin management Required measures to protect bridges and buildings facing rivers along the emergency transport roads 0% (FY2019) Approx. 28%
where disaster prevention | where effects of climate changes are Development rate of locations for which measures are required on Approx. 55% o
and mitigation is are considered slopes and banks along emergency transport roads (FY2019) Approx. 73%
mainstream issues 1-2. Mitigating risks of disasters that can occur atany time, | Rate of reinforcement work for bridges located on emergency
¥ " | transportation roads 79%(FY2019) 84%

Start rate of four-lane conversion projects on high-standard (toll)

Approx. 13%

Approx. 47%

space

Reduction rate of fatal and injurious accidents at dangerous locations on arterial roads

roads in priority development sections (FY2019)
Rate of improvement for missing links on high-standard roads (*) 0% (FY2019) Approx. 30%
X X Rate of reinforcement work for bridges on emergency transportation roads 79%(FY2019) 84%
1-3. Securing transport function when
a disaster occurs Start rate of utility pole removal on emergency transportation roads in Approx. 38% Approx. 52%
urban areas, etc. where the risk of utility pole collapse exists (FY2019) RRICZ
Development rate for locations where measures are required on Approx. 55% Approx. 73%
slopes and banks along emergency transport roads (FY2019)
Improvement rate of evacuation facilities which require the use of elevated Approx. 27% o
1-4. Promoting crisis management sections of directly-controlled national highways as emergency evacuation sites (FY2019) 100%
measures based on the risk of disasters BCP formulation rate at Roadside Rest Areas positioned in the 3% 100%
regional disaster prevention plan. (FY2019)
Roads (bridges, pavement): The rate of repair measures for bridges on roads ~ [(Bridges) approx. 34% (Bridges)
2-1. Promoting planned maintenance managed by local governments that require urgent or early maintenance and (Pavement) 0% approx. 34%
of infrastructure the rate of pavement repair on roads important for disaster prevention (FY2019)|  (Pavement) 0%
Number of people trained in mai and inlocal g etc. (roads) 6,459 (FY2019) 10,000
q A Percentage of local governments that used new technologies in bridge | Bridges) approx. 39% (Bridges)
gk?:;;aslgzﬂﬁgalntenance 2-2. Sophistication and efficiency and tunnel inspections from local governments that considered using (Tunnels) 31% approx. 50%
improvement of infrastructure new technologies in bridge and tunnel inspections. (FY2019) (Tunnels) 50%
maintenance by using new technolo- Number of technologies published in the performance catalogue of 80 technologies 240
gies inspection support technologies.(roads) (FY2020) technologies
Road: Data implementation rate of infrastructure ledger and maintenance/administration data 0% FY2020 100%
2-3. Appropriation of infrastructure stock by Roads: Percentage of local governments considering consolidation, 14% 100%
consolidation and reorganization, etc. removal, or functional reductions of facilities (FY2019)
o f ] e Number of municipalities that have prepared Bicycle Utilization 89
3-1. Creating attractive compact cities Promotion Plans that include plans for bicycle networks. (FY2020) 400
3-2, |nf{?StrUCturef?evel?pmer‘f {9" Percentage of inter-city expressways secured by road (*2) 57% (FY2019) 63%
romoting a new tlow of population
gnd interr%gional eXChange P Improvement rate of ring roads in the three major cities 83%(FY2020) 89%
Improvement rate of sidewalks on school routes 53% (FY2019) 57%
. . Start rate of utility pole removal on specific roads 31% (FY2019) 38%
3. Achieving a local society - — - " — il
that is sustainable and Reduction rate of(fat.all and injurious accldents.on community roads through measures cgmblnlng B Reduced by approx.
comfortable to for daily life a30km/h speed limit in Zone 30, etc., and e of speed bumps and narrow strips 30% (vs. FY2019)
3-3. Developing safe traffic and living B Reduced by approx.

30% (vs. FY2019)

Start rate of four-lane conversion projects on high-standard (toll) roads in

Approx. 13%

Approx. 47%

priority development sections [Repeat] (FY2019)

Number of municipalities that have prepared Bicycle Utilization

Promotion Plans that include plans for bicycle networks. 89 (FY2019) 400
- Reduced by approx.

Number of accidents at railroad crossings

10% (vs. FY2020)

3-4. Promoting barrier-free / universal

Barrier-free rate for specific roads

Approx. 63%

Approx. 70%

in the area of infrastructure

productivity by digitalization and “smartification” of social
capital development

roads where continuous observation is required

designs (FY2018)

4-1. Enhancement and optimization of | Improvement rate of ring roads in the three major cities 83% (FY2020) 89%
4. to support a favorable the whole supply chain Percentage of intercity expressways secured by road 57% (FY2019) 63%
economic cycle - ind cities' it ) . N

:nz.)lfgl;:;l;?i\gttlsSsegclt?)l:ailnc\?eTt?:(t!Ir:ltveness by Improvement rate of ring roads in the three major cities 83% (FY2020) 89%
5. Digital Transformation (DX) | 5-1- Reform of working practices and increase in Installation rate of CCTV cameras on sections of emergency transport 0% (FY2019) Approx. 50%

6. Decarbonization in the area
of infrastructure / improving the
quality of life by utilizing i
nfrastructure spaces in various
ways

103 mil persons

98 mil persons

6-1. Achieving a green society Time lost due to railroad crossing blockage x time/day x time/day
(FY2018)

6-2. Reviewing people-oriented BCP formulation rate at Roadside Rest Areas positioned in the regional

infrastructure space disaster prevention plan. 3% (FY2019) 100%

*1. Rate of sections that are fully or partly in service out of the total sections that are missing links on high-standard roads
*2. Rate of sections on inter-city links where inter-city transport speed** is ensured at least 60km/h.
** Minimal road distance between cities /minimal travel time required
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Development of road asset management

The Bridge Management System (BMS) and the Pavement Management System (PMS) are being developed to predict future deterioration
of structures and to ultimately extend their lifetime by extending the time until renovations are needed and reducing the total costs of
maintenance and renovation.

M Overview of a Bridge Management System M Overview of Pavement Management System

[ Flow of the system] [ Flow of the system]
- Salt damage
- Fatiguein |
reinforced

concrete slab
Deterioration of
coating

Predicting short-
term serviceability

Predicting long-term
serviceability

Future soundness

Calculating
the urgency of repairs

Short-term
repair plan

Cycle of renovation
(Supports and
expansion joints)

Effects of investment
estimated by
cost-benefit analysis

Time needed to
make repairs
Amount of repair work

Standard unit cost

of repairs Long-term
Cost of repairing repair plan ‘
Drawing up a
short-term
Fund limits

repair plan

Drawing up a long-

term (20 years)
repair plan

Medium to long-term
management plan

< Bridges—=>» <«———Each bridge —>

I Percentage of bridges olderthan 50 years

The percentage of infrastructure facilities that are more
than 50 years old is increasing at an accelerating rate.

0% 20% 40% 60% 80% 100%

il N I

Judgment category IV (urgent measures
should be taken)

<Bridges>
(501,140)
0% 20% 40% 60% 80% 100%
<Tunnels> 2021 FPEDA '
(11,054) \
2031 37%

Facilities that are more than 50 years old

* () is the number of bridges and tunnels covered, excluding bridges and
tunnels where year of construction is unknown.
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Efficient management of road assets

Preventive maintenance involves taking appropriate measures before roads are seriously damaged. This is vitally important for

ensuring the safety of roads and minimizing the overall cost of repairs and renovation.

Efforts will be made to ensure long-term safety and security of road traffic by extending the service life of bridges that connect
expressways with municipal roads. This will be completed, based on the periodic inspection of the bridges, using the planned
implementation of “preventive maintenance, or early detection and early maintenance”.

Cost-saving and other measures will be carried out through efficient maintenance and through responsive management based

on regional characteristics.

M Medium- to long-term cost reduction through preventive maintenance

<The cycle of ex post facto maintenance and
preventive maintenance>

uonoun4

Eﬁ H (ssaupunos)

Postincident  Preventative
malnterance  maintenance

In order to shift to maintenance
management based on preventive
measures, and to reduce and
equalize total costs over the medium
to long term, it is urgent to take early
countermeasures for facilities that
require early or urgent action
(evaluation categories lll and IV).

Bridge inspection example Collapsed slab due to fatigue

Deterioration due to an alkali aggregate reaction

Deterioration due to salt damage
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History of maintenance activities for aging road

In the wake of Sanyo Shinkansen Tunnel Lining Concrete Collapse in 1999, the National Government established an inspection guideline
along with various activities by road administrators. After Sasago Tunnel Ceiling Collapse in December 2012, the government amended
the Road Act in 2013, prompting the 2014 Ministerial Ordinance which obligates road administrators to conduct close visual inspection

once every 5 years.

M History of the road asset management

2003: Recommendations for 2004: Notice of National Guideline 2013: Called “The First Year of 2013: Amendment of the Road
management and renewal of road for Periodic Bridge Inspection (for Infrastructure Maintenance Era” Act Inspection standards were
structures national road bridges) legislated with clear perspectives
“Early preventive maintenance can Prescribes specific inspection of preventive maintenance
reduce total cost” procedures

2007: Break of diagonal truss of Kisogawa Ohashi Bridge
over National Highway Not 23
. =
L — == — December 2,2012: chen?ber 7,2012: o
b AR Sasago Tunnel Ceiling Collapse Order of urgent inspection of roa
'L\‘“’l AR e tunnel facilities
p—— Jet fans, lighting and other

Note: embeddedpart of diagonal truss in concrete

Current maintenance activities for aging roads activities

Of the 730,000 road bridges across Japan, 520,000 bridges, which account for 70% of all bridges, are situated on municipal roads. 10

years later, 57% of all bridges are expected to be 50 years or older.
Deterioration is evident, especially in an infrastructure that was constructed in the short term, and other infrastructure that is in severe

environments, such as under-water. Municipalities have increased traffic restrictions on their bridges in recent years.

B Number of bridges by road type M Increasing number of traffic restrictions

o, National Highways under jurisdiction of MLIT on Iocal roads
R Y 41,000 bridges (approx. 6%) 3500 —

21,000 bridges (approx. 3%) Municipalities
National highway under jurisdiction 3000 [~ 1 Prefectures (ncluding “ordinance-designatedcities) 2876 || 2570
of Prefectures 2500 2133
34,000 bridges (approx. 5%) 5000 L o0 181 127 R

1592
1500 — 1,196

Prefectural roads 1000 |52

i 0/ -
113,000 bridges (approx. 16%) 500 sl ol h72) hoa| honl her| 2oa| 224 B30 258l mse| 2as
0

Approximately 3 times

IR L I S N T P IR PRI
X 00‘100\19\')9\19,&19‘19‘79‘1009\10\@
N 5N S S S R R R R R R R
FAEAIE A A AT\ I\ S A S A\ I\ I\
PO RO O RO QT RO O RO pOT QT PO R
Source: Road Bureau (as of April 2019)

Note: the figure does not include some damaged
areas from the Great East Japan Earthquake.

Municipal roads
516,000 bridges
(approx. 71%)

M Serious damages on a bridge

37-year old Miharashi Bridge
(on Shinyamashita 8th municipal
road) was found damaged.
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Standards for statutory inspection

1. The ministerial ordinance and notice prescribes once-a-five-year close visual inspection and defines 4 categories of the soundness results
(applied to tunnel, bridge and other structures).

2. Periodic Inspection Standard is established to provide specific procedures (by structure (e.g. tunnel, bridge))

3. The MLIT has developed a periodic inspection guideline containing bridge deformation to be looked for and case examples to technically
assist municipalities to implement their inspections (by structure (e.g. tunnel, bridge)).

M Legal system of the inspections

Road Act

Enforced on -Prescribe implementation of maintenance, inspection and
necessary actions

September 2, 2013

Cabinet order -Prescribe implementation of a periodic inspection for tunnels,

bridges, and other structures that may pose a serious problem
with road structures and traffic when damage, corrosion and
other deterioration or deformation occurs.

Enforced on

September 2, 2013 (Tunnels, bridges and other structures)

This applies to tunnels, bridges
Ministerial ordinance -Implementation of a once-in-five-years close visual inspection and other structures

and notice -4 categories of soundness results

Enforced on
July 1,2014

-Specific inspection method based on structure's characteristics

. . . . (Tunnels, bridges and other structures)
in conformity with the ordinance and announcement

National Guideline Provided for each of structures

-deformation to be looked for, and case examples with photos

for Periodic Inspection

Maintenance by Municipalities
(Technician and Inspection Method)

30% of towns and 60% of villages in the country have no civil engineering technicians for bridge maintenance in their workforce.

B Number of bridge maintenance engineers in the
workforce by types of municipal governments

City 30%
N=795
Town 1%
N=743
Village 42% 1%
N=183
1 )
0% 20% 40% 60% 80% 100%

Source: Road Bureau (as of May 2021)
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Road Maintenance Panel -
M Composition of the Panel

Through the Road Maintenance Panels, the National Government
provides various technical supports to complement a shortage of
human/technology resources of municipal governments. Road
Maintenance Panels were launched in all prefectures in 2014 to
facilitate cooperation with interested parties, to grasp and share the
current issues, and to assist with promoting effective measures for

Institutional framework
-Regional Development Bureau (under MLIT)
-Municipalities (prefectures, cities, towns and villages)

-Expressway Companies (NEXCOs, Tokyo Metropolitan
Expressway, Hanshin Expressway, Honshu-Shikoku
Bridge Road, designated urban expressways)

aging roads. -Road Public Corporation

Through "Road Maintenance Panel" the following activities are

supported: Roles

-Introduce an efficient procurement including area-wide lump sum 1. Facilitate training and presentation meetings for
ordering and multi-year contract for maintenance projects. standards.

-Establish technical assistance system such as sending a "road 2. Facilitate training and presentation meetings for

standards.
maintenance specialist team", comprised of national government

- . S . . 3. Organization, evaluation and publication of current
officials, to evaluate bridges of social importance or with complicat- inspection and repair work.

ed structure and record the results. This includes financial support 4. Assistance for area-wide lump sum ordering of

from the national government. inspection work
-Utilize a new system that allows national government to immedi-

ately carry out technically-difficult maintenance work on behalf of a

5. Technical assistance and other

municipality.

-Combine or remove unnecessary bridges according to changing
demands. For important bridges (e.g. bridges on expressways and
other arterial road network and overpass of bullet train and other
arterial railway network) or bridges in need of immediate repair,
national government and expressway companies should carry out
periodical inspections and repairs on behalf of municipalities.
-Provide a series of extensive training courses for municipal govern-
ment officials and private business employees for better mainte-
nance framework.

Photo of the Panel  (Nara Road Maintenance Panel on February 3,2016)

/
N ew technologies and “InfraDoctor” (Infrastructure Doctor)
Shutoko Engineering Company’s Activities

*InfraDoctor, our service is provided in the cloud, in other words, in comfortable environment, accessible anytime, anywhere.

InfraDoctor is an innovative system, providing support to road structure maintenance through GIS (Geographical Information System) and
3D point cloud data. This can help achieve labor savings and advancing/streamlining inspection, repair and design work in the infrastructure
maintenance. InfraDoctor has 3 main features:

I. Basic features for GIS and 3D point cloud data

Advancing of road space examination feature and labor savings through
use of 3D point cloud data

InfraDoctor provides an integrated management of 3D point cloud data and movies
from laser scanner. With a replaying feature 360-degree movie and 3D dimension
measurement feature, this allows operators to quickly understand the situation on
site, realizing labor savings in infrastructure management.

Upgrading of road space examination feature and
labor savings through use of 3D point cloud data

InfraDoctor displays 3D point cloud data and 360-degree movie in synchronization.
Easy switching between these data enables to quickly understand the situation on

\ site.

and 3D point cloud data

Display of 360-degree movie

y
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Road-related systems in Japan
3D measurement
3D point cloud data has accurate 3D coordinate (X, Y, Z) for all points, allowing a distance Roads are designed to ensure safe and smooth traffic for vehicles with certain specifications. In principle, vehicles that do not

1
measurement between any 2 points at your fingertips. This eliminates the need for traffic : E meet size and weight requirements are not allowed to be on the road because they can potentially damage the roads and disrupt
3 traffic.
However, road administrators are empowered to give permission to vehicles that exceed the size or weight regulation to use the
road, only if the road administrator acknowledges that there are no alternatives after examining the vehicle’s structural character -
: ’ istics and the cargo. In these cases, the road administrator will require that the vehicle meets certain conditions in order to protect
Dimension measurement between 2 points b;: point cloud data the road structure and prevent potential danger to other road users.

restriction at intersection which was previously necessary for measurement, a separation
distance from railway facility and track closure which was necessary for checking clearance.

Measurement of 3D point cloud data

3D point cloud data is obtained by Mobile Mapping System (MMS) equipped with laser
scanner and cameras. For underneath the elevated road/track and side strips where MMS is
not accessible, a fixed-type laser scanner is used for measurement.

. Management and search features for GIS records

B On general roads

General limit (upper limit)
of vehicles according to
Article 3.1, Vehicle Size
and Weight Restrictions

Height 3.8 m
*4.1 m for designated road

)i ]

Width 2.5 m

I Easy-to-use search system for management/inspection result
records that meets needs of administrator]

Measurement by MMS

InfraDoctor provides a customizable search system for management/inspection result records depending on the need of infrastructure : 18t — 20t
administrator. This solution helps realize rational and efficient management. . (4 g‘i’fgse’;‘gc'i”n%;’"
i —

e —

Search system for various records for management

Maintenance and management work involves record data for structures, accessories, and underground utilities. InfraDoctor provides

it

- — Minimum turning radius of 12m
efficient management by associating record data with 3D point cloud data. Wheel weight 5 Wheel weight 5tJENCHNRWRISNIPr
* 25 t for designated road

I1l. Further sophisticated management and advanced features GRS g (Net vehicle weight + load weight + weight of occupant

I Further sophisticated infrastructure management through expanded features using

Sl el A e ki @ Typical overweight or oversize vehicle types

InfraDoctor provides various features, including drawing, deformation detection on pavement and walls, creation of traffic control plan Van type _ international marine container type Auto transporter

drawing and 3D simulation, streamlining maintenance work through a good use of GIS and 3D point cloud data.

2D CAD drawing feature

Tank t
InfraDoctor provides a semi-automatic feature of drawing floor plan/cross section from 3D point cloud data. InfraDoctor also provides a _____j!ﬁi__ -
high measurement resolution with mm for cross section and sufficient resolution for a 500:1 scale floor plan. % e i

L

B On expressways

Dimension and weight limits for specified vehicles on expressways are
more lenient than the limits on general roads

combination vehicles Length
e — Semi-trailer 16.5m
Automatic contour extraction of 3D 2D CAD drawing (cross section) 3D point cloud data 2D CAD drawing (floor plan)
point cloud data Full-trailer 18.0m
A Distance from the 8m 9m 10m 1Tm 12m 13m 14m 15m 15.5m
3D CAD model drawing feature foremost axle to o o or or or or or or or
InfraDoctor provides a semi-automatic feature of creating a 3D CAD model from 3D point the rearmost axle INOICHININOIE NOIE NOTE Nore Nore Inore INore Inore
cloud data that reflects the current condition of structure. Gross weight 25t 26t 27t 29 30t 32t 33t 35t 36t
Point cloud 3D CAD 3DFEM
Creation of an FEM model from 3D point cloud data data g model model
Analysis of road surface deformation system
. . . . . . . . i i Semi-trail
InfraDoctor provides a new road surface analysis from 3D point cloud data, displaying the inspection results automatically on the InfraDoc- @ Specified vehicle types emitrafier
tor system.
This feature enables us to make a (D . . Thm b A WA BRI NS
X X . e R . [ Vsl dameged ploces Full-trailer
repair plan easily by automaticcost :
estimation process and to enhance TIL: 158 parson-day CR
the efficiency of road maintenance om0 -
work as awhole. et
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Approval system for transporting abnormal loads

Road administrators are authorized to permit the drivers of [ | Enforcing regulations
vehicles that exceed the size or weight limits to use the road, but
only after the road administrator examines the vehicle’s structure
and cargo and determines that there are no alternatives. In these
cases, the road administrator will put certain conditions in place to
protect the roads and to prevent any potential danger to other
road users. Road fatigue, which is caused by oversize or overweight
vehicles, can have a significant impact on roads and pavement. In
order to utilize our road stock effectively in the future, it is import-
ant to ensure the road structures are properly maintained.

Stopping unauthorized vehicles

Instructive enforcement

l.Instructive enforcement

Drivers are told to pull over at “instruction stations”, where vehicle
weights and sizes are measured. If the vehicle exceeds the size or
weight limits, the drivers are ordered or warned to reduce the
weight and size of the vehicle by splitting the cargo.

2. Weigh-in-motion (WIM)

A WIM device automatically measures a vehicle’s gross weight. If
the vehicle is over the weight limits, the WIM system then
determines if the overweight vehicle has a permit by accessing the
database. Based on the results, repeated violators will be given an
instructive warning.

License plate recognition device

M Weigh-in-motion device

ANV AVAV AV AW

Warning message sign
License plate number of the vehicle
and violation code are displayed.

License plate recognition device

License plates of vehicles are
photographed.
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Disaster Prevention

In order to secure safe and reliable road networks, construction of arterial high-standard highways, urban ring roads and
other disaster-resistant roads has begun. Since roads are an important part of disaster relief, measures to respond to and
reduce the damages of earthquakes, storms and heavy snows on roads are also being implemented.

Earthquake Heavy rain

The land area of Japan comprises only 0.25% of the world’s total, Japan receives twice as much precipitation as the mean amount
but Japan experiences a large percentage of earthquakes. The of precipitation in the rest of the world, especially during the
probability of a large-scale earthquake, with a magnitude of 6.0 or heavy rain and typhoon seasons. Throughout the last decade,
more, is about 23%. heavy rains have increased sharply, thereby increasing the risk of

floods. The soft soil easily collapses during storms and is prone to
sediment run-off, landslides and other sediment-related
disasters.

On March 11,2011 a massive earthquake and the following giant tsunami caused
an enormous amount of damage to the roads in Japan

(National Highway 6, Hirono-machi, Fukushima Prefecture)

(Photo: Tohoku Regional Development Bureau)

Massive collapse from the top of the slope
Heavy rain in July 2020
(National highway 3, Ashikitamachi Kumamoto Prefecture)

Heavy snow

Since the Sea of Japan lies between Japan and the Asian continent, Japan receives heavy
snows brought by prevailing winds from the continent in the winter, especially in areas
closest to the sea. About 60% of the land is snowy and cold in the winter season, and
approximately one-fifth of the population of Japan lives in this area. The population
density in these snowy and cold areas is as high as 105 people per km?, which far exceeds
the density in other snowy countries.

B
In February 2014 there was a record-breaking heavy k 1 |
r}.‘f \

snow in the Kanto region. :
(Japan Self-Defense Force clearing the snow on Route?(_))

(Photo: Mainichi Shimbun) ﬂ».:_’L. :‘_ﬁ.
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Measures against Earthquakes

In addition to bridge collapse prevention measures, the MLIT accelerates other anti-seismic measures for expressways and national
highways under the jurisdiction of MLIT to prevent a large surface gap, including reinforcement and replacement of supports, based

on the probability of large earthquake. In specific, the ministry reinforces support of bridges for immediate recovery from damages

. Examples of the measures
d takes other measures where the reinforcement is not possible Progress of overpass collapse prevention [Structure enhancement
an .
p measures for expressways and for bridge collapse prevention]
national highways under jurisdiction of MLIT - ; o

B A seismic retrofitting of overpass

-Overpasses over expressways and national highways under jurisdiction of MLIT are given priority on the collapse prevention
measures in the next 5 years (400 bridges are owned by local governments as of November 2016).

B Measures for immediate recovery B Probability of an earthquake with a seismic intensity Expressway 100% Overpass
of 6- or higher in 30 years National Highways |
under 100%
jurisdiction of MLIT |
gl ; Reinforced pi
Locally managed roads 91% 9% gtk A [Renforced pier
. Total 95% (8,400 bridges) 5% National Highways under
Example of a support reinforcement jurisdiction of MLIT
y reinforced to be reinforced (400 bridges)

Note: expressways and national highways under jurisdiction of MLIT have
already been reinforced for collapse prevention

I 26% or more
I 6~26%

3~6%

0.1~3%

Less than 0.1%

M Seismic strengthening for bridges with rocking piers

Seismic strengthening is conducted
by the end of FY 2019 for bridges ©
with rocking piers over express-
ways, national highways under
jurisdiction of MLIT (450 bridges).

Note: “26% and 6% of probabilities of an earthquake with a seismic intensity of 6- or higher”
Structure to diverge horizontal force is equal to roughly once a 100 years and once a 500 years of event, respectively.

Source: 2020 National Earthquake Prediction Map (Headquarters for Earthquake Research Promotion)

Example of seismic reinforcement
| Example of earthquake preparedness Implement bridge collapse prevention measures that add an ability of immediate recovery of
functions.
Bridge collapse prevention measures towards immediate recovery of Bridge collapse prevention measures C . . . . .
functions (Level 2 in the Seismic resistance performance) (Level 3 in the Seismic resistance performance) hallenges of seismic retrofitting identified after
[Measures] m = . [Measures] .
- Structure enhancement for bridge collapse o I“_‘* S « Structure enhancement for bridge collapse prevention Kumamoto Earthquake (Aprll 14, 2016)
p;’z‘i’sf”;r'ggment of piers e  Reinforcement of termination points of pier 1. A bridge with rocking piers was collapsed by Kumamoto Earthquake. There remains the possibility that measures in the past were
. Struct to di a q a Q q a___ong o 4. .
« Reinforcement of supports horizontal force insufficient to avoid collapse, considering peculiarities of Kumamoto Earthquake (consisting of 2 strong quakes) and structure itself.
-Replacement of supports : 2. Several overpasses over expressways and national highways under jurisdiction of MLIT have not been reinforced for collapse prevention
-Structure enhancement to divert horizontal force | —~— _———. = (completion rate is 91% f November 2016 for th wned by local governments)
-Structure enhancement to prevent level gap Uil [ eI CLOIIIEC S o SO OVEIIDE I O =L BOVS S
) Bridge collapse prevention measures 3. Although collapse prevention measures have been completed for all the emergency transportation routes (consisting of expressways
. . Structure enhancement d . Lhich AP 7 FMLIT). th . i il i i h h [
Structure enhancement bridge cc.>ll.apse.prevent|on to prevent level gap Structure enhancement bridge collapse prevention and national highways under jurisdiction o ), the seismic reinforcement (including reinforcement of bridge shoes) that promptly
Ensure the length for receiving girder Ensure the length for receiving girder
(structure for horizontal displacement constraint*1)

enables emergency transport vehicles to pass the routes has not been completed (completion rate is 77% as of March 2017).
(structure for horizontal displacement constraint*1)

/ Reinforcement of supports *2 \ X
¥ \a

[
Lining with fiber
material
(at termination points)
Lining of piers ~————— Lining with fiber material (at termination points)(scaffold)
Note *1: orl1|y for curved and skew bridges . . . . (1) Collapsed a rocking pier over Kyusyu Expressway (2) Locally owned overpasses (have not been (3) Damages on supports and main girders of a
*2: Reinforcement of support (replacement of support and structure to diverge horizontal force and/or prevent difference in level) (Prefectural road Ogawa-Kashima Line, Furyo Daiichi Bridge) reinforced)

bridge (Heiryu Bridge, Oita Expressway)
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Countermeasures for heavy rains

The MLIT undertakes various initiatives to minimize the impact of heavy rainfall.

M Protection of road slopes

Following works are used for slope protection from a heavy rain. -Wire rope that tie a rock: the rope will fix some rocks that may fall
-Rock fall prevention fence work: installation of fence to protect in the future.

from rock falls. Fence is installed along the road to catch falling -Concrete crib work: covers and fixes a slope that may collapse in
rocks. the future.

-Pocket-type rock fall prevention net work: installation of a net to -Concrete crib + anchoring: in some cases, concrete structure is
catch falling rocks where they start falling. supported by additional anchors.

Wire rope work Concrete crib work

Concrete crib work on site Slip plane

Anchor top —Anchor

body

Tension
member

u.u u_u u.u u_u
00 00lcooo
00 000000
mialaiainialnlel

Crib work + anchoring lllustrative description of anchoring
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B Enhancement of road network for redundancy

In the areas with frequent heavy rain, development of arterial ~ the border between Niigata and Yamagata, the Asahi-Atsumi
high-standard roads is promoted to provide redundancy, rather ~ Road is going to be developed as a high-standard road at a
than individual spot improvements. Given that overtopping  distant from the sea shore to ensure redundancy at the event of

waves frequently force to close National Highway No 7 around disaster and reliable transport between regions.
National Highway No 7 (Tohoku Expressway along Japan Sea) 2 -$—=
Asahi-Atsumi Road (L=40.8km) =

\ Road closure due to Road closlire due to

i |, overtopping waves overtopping waves

P I

Katsugi IC;\'* = Length: 5.5km Length: 12.5km

j..'.-l For Sakata

Nezugasekl Ic* .. .'.'

Kitanaka IC % ot .
0 : } ~ Atsumi Onsenl

- Opened e |
For Niigata | Under construction | ™ = m m m =
Under survey ooooo e ‘ x Highway due to overtopping waves

Flooded segments of Nat'onal (On April 4,2012 in Wasada, Tsuruoka)

L ] (1) Wracks from overtopping waves

*provisional name

For Sakata

(2) Congestion due to traffic restrictions
(On April 4,2012 in Nezugaseki, Tsuruoka)

- High-standard Arterial Highway is developed to ensure alternative
route in the event of disaster (example of Asahi-Atsumi Road)

BIProtection of road from flooding

In urban areas, there are about 3,500 underpasses across the underpass.
country as of April 1,2015. A heavy rain exceeding the capacity ofa In the event of such a heavy rain, we will close the road and
drain pump under the underpass will make a pool on the provide information for road users.

Example of road information provision Example of drain pump

[Information board]

[llustration of
roadside signage]

Service road
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Countermeasures for snowfall

Heavy snowfall hampers every year the improvement of living standards and industrial development of the residents. Sustainable

support is required to minimize the impact of the snowfall.

M Purpose of countermeasures for snowfall

About 60% of the country is in cold and snowy area where a
quarter of the population lives.

-Although snowy areas in Japan are located at lower latitudes
than many large cities in Europe and North America, they have a
significant amount of snowfall with the similar snow depth*.

-A heavy snowfall causes avalanche and ice roads, resulting in
slipping and congestion.

-To prevent these disasters, road administrators are responsible
for ensuring stable road traffic during winter using antifreezing

agent and other snow protection work.

-When heavy snowfall or blizzard may make vehicles stuck on
the road, which block the emergency vehicles and constitutes a
serious obstacle of emergency relief operation, road
administrators will be entitled to remove those obstacles based
on the Basic Act on Disaster Control Measures (amended in
November 2014).

*Snow depth in Japan which is reported by JMA may be
measured differently from city snow depth data published on
websites in other countries.

Legend

@ Snowyand
cold areas

W Snowy areas

& Cold areas

Figure: Snowy and Cold Areas

Vehicles stuck on road due to heavy snow
(Sanin Region, 2016)
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Snow protection work
(Hokuriku Regional Development Bureau)

Removal of vehicles at a standstill on road
(Shikoku Regional Development Bureau)

Chapter 1 Road Administration in Japan

/

I nitiatives for Advance Restrictions of Road Traffic

- In light of the accidental bus fall at Hida River in 1968, we
started implementing traffic restrictions in advance based on the
"Guidelines for Road Traffic Restrictions in the Event of Extreme
Weather" in 1969.

L]

- national highways under jurisdiction of MLIT © 175 sections,
980 km (total 4%)
(As of April 1,2014)

* Excluding particularly restricted sections against
overtopping waves, road flooding, avalanches, etc.

* At the time the system was established (1969), 210 sections

* Set traffic restriction standards based on continuous rainfall.
* Restrictions will be lifted when the rainfall volume stays less
than 2 mm/h for 3 hours, the road is patrolled, and safety is
confirmed.

- Restriction standards were set based on “the continuous
rainfall” measured by telemeter rain gauges installed at each
restricted section.

[Restricted sections (national highways under jurisdiction of MLIT)]

. [
Yo B W
. |!:. -\.‘... l;.-.

PLIL “a
|
Wy
RN
[ -\.1‘-__2}_'

Legend

D restricted sections
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% s National Highways under [ |
L jurisdiction of MLIT
Hokuriku Regional L . Expressway
Development Bureau 7
Camera

M Advance Restrictions of Road Traffic on heavy snow

This refers to a section identified as a standstill-prone location in  preferentially. 224 road sections were identified as priority snow
the event of heavy snow especially for heavy vehicles on a steep  removal section across Japan.
slope. This section receives intensive and efficient snow removal

Priority snow removal
section across Japan Hokkaido Priority snow

Development removal section

224 section with a total length of
Bureau

3.149 km

monitoring
National highway
under jurisdiction
of Prefectures

Kinki Regional J |'I Tohoku Regional

1
Chugoku Development Bureau /" Development Bureau

Regional

Development Burequ ~
Kyushu xR : e Kanto Regional U-tdrn spot (serves as a clearway)

Regional £ " Development Bureau e | Dedicated clearway for snow
Development = . blower (incl. clearway and U-turn spot

Bureal, \ L | Michi-no-Eki) (servesas a
\\

: - 5 clearwa:
Al ">~ Chubu Regional /5 ‘\5% y)
Development Bureau =

Snow removal ST

3%
> 2%

Shikoku Regional Development Bureau il

National Highways under direct jurisdiction of MLIT

—— Priority snow removal section llustrative description of

“Priority snow removal section”

E nsuring smooth freight transport during disaster

After the Kumamoto Earthquake in 2016, 50 locations were
closed on the emergency transportation routes which extends to

large trucks

-more control over roadside usage by large-scale facilities
about 2,000 km in Kumamoto Prefecture. To ensure smooth through intensive support and investment
freight transport whether it is a normal time or at the event of
disaster, the MLIT is committed to improving accessibility to key
locations as well as enhancing functions of arterial network to

support stable economy and everyday life by supporting and

{3

: ‘ i = i | i .
E | i St
."'_" -—.'_re_-—_-—uiii_rj— o g LA 7 2

Closure of emergency transportation routes
after Kumamoto Earthquake
(As of April 17,2016, which is 24 hours after the event)
T
E RN
N LACON RPN

investing on a priority basis.
-About 100,000 km of roads were designated as Emergency *’1
transportation routes which should ensure smooth emergency
transportation ' 7 _
-As a countermeasure of aging roads, about 35,000 km of roads | Kumamoto g3 Y ¢ Asoregion
were designated as "recommended roads for trucks” which @ :""? ‘i h,

should guide heavy trucks to desirable routes and promote . y j @

For Fukuoka -
”_WFukuoka f

“Aso cityE

proper road usage Yab 5%

-Improve accessibility of last-mile roads to airports, ports, freight
rail stations and other key logistics hubs by reviewing the rural
high-standard highways.

-Establish an arterial network (including planned roads) by
selecting from various and complicated current network and key
locations

For the arterial network,
-reinforce road structures for quicker road reopening and

recovery of alternative routes at the event of disaster and for extra

2XX)

L \

SNX
SN
amgtgAirpo

Green road

‘= Managed by NEXCO Primary emergency

National Hig

su

— irect jurisdiction of

(with access control) prefectural seats
k

s ational Hig
direct jurisdic

der  transportation network
Roads connectin

Secondary emergency
transportation network

.

\

Work:within a shield tunneling machine, which is consiructing the Tokyo Bay Aqua-line Expressway.

Of Japan’s total land area of 378,000km?, only
one-third is suitable for living. Due to its topographi-
cal, geological, meteorological and other natural
conditions, Japan is prone to numerous natural
disasters such as storms, heavy snowfall, floods,

landslides, earthquakes and tsunamis. Consequently,
various road construction technologies have been
developed to overcome the resulting severe conditions
and difficulties posed by these natural disasters.



Tunnels

The long, thin chain of islands that compose Japan has a spine of steep mountains running north to south down the island
chain. The elevations reach 2,000m to 3,000m above sea level and about 70% of the land is mountainous. Therefore, roads
must be constructed on the narrow strips of land between steep slopes and the sea, alongside rivers winding between moun-
tains, and sometimes through mountains. Tunnels are increasingly used when constructing roads in highly populated areas
due to the shortage of land and to protect the environment.

Kan-etsu tunnel (Kan-etsu Expressway)

The Kan-etsu Tunnel is 11km long and is the longest mountain
tunnel in Japan. At its lowest depth the tunnel passes 1,100m
below the mountain’s peak. Of its four lanes, the outbound lanes

were opened in 1985 and the inbound lanes were completed in
1991.

Yamate tunnel

(Central Circular Oi~lkebukuro Route of the Metropolitan Expressway)

Yamate tunnel connects Shinagawa, Shibuya, Shinjuku and lkebukuro, which
are major sub-centers of Tokyo.
The tunnels is 18.2km long and is the longest Expressway tunnel in the world.
The tunnel were completed in 2015.

JCT

P s
Entrance /

,l
/ z
T \\\
&
N

=

> 4

=N

= Cut and cover mmmmm  Ventilation

[ Shield tunneling e Railway station

3 Vertical shaft (cut and cover)
Elevated section JCT+Entrance and exit

B Yamate Tunnel (Shinjuku Route) Map

Tunnel boring machine

The tunnel boring machine consists of both a tunnel shield and a front rotating cutting
wheel. As the front cuts into the ground, it assembles concrete segments inside the

machine, and as it advances it constructs the tunnel behind it. Advanced robotic & : -~ rdamai
technologies are used, with a computer controlling a series of activities required for the = e T

g Ep R EELLL

tunneling work.

World class Large Tunnel boring machine
(diameter: 14.14m) used to construct the Tokyo
Bay Aqua-line Expressway
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Bridges

Chapter2 Advanced Road Technologies

Japan consists of four major islands, Hokkaido, Honshu, Kyushu, along with Shikoku, and a number of smaller islands. Straits

and inland seas hinder traffic between the islands. For well-balanced development, transportation access is required, so

bridges connecting islands have been constructed. Also, since Japan is highly prone to earthquakes, typhoons and strong

winds, cutting-edge technologies are used to construct and maintain long-span bridges that can withstand severe weather

and natural disasters

Honshu-Shikoku expressway

The Honshu-Shikoku Expressway was completed in 1999 and
connects the main island of Honshu with the island of Shikoku. It
has three routes, including: the Kobe-Naruto route (the Kobe
Naruto Expressway), the Kojima-Sakaide route (the Seto-Chuo
Expressway and the JR Seto-Ohashi line), the Onomichi-Imabari

Akashi Kaikyo Bridge Tatara Bridge

Tokyo bay aqua-line expressway

The Tokyo Bay Aqua-line Expressway, which allows a motorist to transverse the Tokyo
Bay, was completed in 1997. About 10km, out of its total 15.1km, are under the Bay and
the remaining 5km are configured as the Aqua Bridge. A ventilation tower (“Kaze-no-to”)
was constructed in the middle of the tunnel, and a manmade island (“Umihotaru”) was

constructed where the tunnel and the bridge meet.

The manmade island “Umihotaru” and the Aqua-line Bridge

route (the Nishi-Seto Expressway). The total length of these roads
is approximately 173km. The center span of the Akashi Kaikyo
Bridge is 1,991m, making it the longest in the world. Additionally,
the height of the main tower is approximately 300m above sea
level.

Seto Bridge

s

R einforcement and
management of long bridges

Non-destructive inspection of hangers

Long bridges are inspected daily using advanced technologies in order to prolong their
service life. For instance nondestructive methods are used to inspect hangers on
suspended bridges.

Implementation of damage control earthquake-resistant designs to retrofit existing long
bridges has reduced the cost of constructing long bridges to 65%.

'

A model experiment
using a 1/6-scale
model of buckling
restraint braces.

Use of a damage
control earthquake-re-
g sistant design on the
Minato-ohashi Bridge
Y helped reduce the
construction cost
(Hanshin Expressway).
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Pavement

In 1955, the percentage of paved national highways in Japan was less than 14% of the total road network. The percent-

age increased sharply thereafter as motorization rapidly progressed, reaching 57% in 1965, 79% in 1975, and over 90%
today. Various paving technologies have been researched and developed since roads in Japan are subject to large
seasonal temperature differences and heavy rainfall. New technologies are being developed to address an aging society
and environmental issues.

Drainage and low-noise
pavement

[Ordinary pavement] [Drainage pavement]

Air escapes into
the porous
pavement and

absorbs the noise.

Air becomes trapped
between the tire and
Tire the pavement surface ——
and generates noise.

The surface of a newly developed pavement is more
porous than ordinary pavement and allows water to
seep into and pass through the pavement. It flows
along an inclined, impermeable course and is then
discharged out the side gutters. The pavement drains

the rain water and allows the road surface to remain  Reduction in the noise level by changing the pavement to one that absorbs
rather than reflects vehicle noise on the road surface.

Surface
of pavement

non-slippery, controls spray and ensures good visibil-
ity. The porousness of the pavement also suppresses
the noise generated by tires and traffic.

e

- .[O:rﬂ'i.ha:i’y-'p'av'é-ﬁfer.ft.]' o

" Drainage pavement] - -
Noise reflects. Noise is partly absorbed and reduced.
Water-retaining pavement 0 O OFn gclrhe

The pavement retains water and thus lowers the road temperature through

Evaporation o A
heat

water evaporation. Diverse techniques, from which rain water and under-
ground water slowly evaporate, have been proposed. For example, injecting

Water-retaining

water-retaining materials like polymers into the voids of asphalt mixtures is re
materials

one such option.

The road temperature is
dropped by water
retained in the
pavement which
consumes heat as it
evaporates.

Heat-insulating pavement

Special paint is applied on the pavement surface to reflect infrared rays from the sun and thus reduce the amount of heat that is
absorbed and accumulated in the pavement. The paint controls the rise in the surface temperature of the pavement and improves the
thermal environment for pedestrians and road-side users, helping to mitigate the heat-island phenomenon.

BExample of application BExample of filling

Heat-insulating

Heat-insulatin :
9 materials

materials

Matrix

Matrix Asphalt pavement

Asphalt pavement

Binder course Binder course
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Summary of Principal
Policies

Principal policy directions

In order to build a world-leading safe, smart, and sustainable road transportation
system, we will implement road measures based on the following basic policies.

1 Disaster prevention and mitigation, national resilience

- Protect people’s lives and livelihoods from disasters -
securing the passage of emergency vehicles within approxi-
mately one day, and general vehicles within approximately one
week after a disaster strikes, we will work to build a disaster-re-
silient road network, and promote efforts to support evacua-
tion, lifesaving emergency and recovery activities, and to

strengthen crisis management measures.

2 Full-scale shift to preventive maintenance

- Transfer safe and secure roads to the next generation -

In order to make an early transition to preventive maintenance
that reduces life-cycle costs and realizes efficient and sustain-
able maintenance management, we will accelerate measures
for facilities that need repairs identified through periodic

inspections and promote the active use of new technologies.

3 Development of networks and hubs to facilitate
movement of people and goods - Connect people and regions -
In order to build a national arterial road network providing
speed and accessibility, we will work on the development and
functional enhancement of high-standard road infrastructure,
and the enhancement of “modal connect” through the develop-
ment of transportation hubs, the promotion of traffic conges-

tion countermeasures, and logistics support.

4 Realization of a decarbonized society through promotion
of Green Transformation (GX) - Contribute to carbon
neutrality by 2050

Based on the " Strategy to Promote Carbon Neutrality on Roads ",
we will promote decarbonization efforts in the road sector in
order to achieve a carbon neutral and decarbonized society in
2050.

5 Digital Transformation (DX) of Road system

- Promote xROAD initiative-

In order to promote safe, smart, and sustainable road use, we
will accelerate "xROAD," a DX initiative to make road surveys,
construction, maintenance, management, and administrative
procedures more sophisticated and efficient through the

introduction of new technologies and the utilization of data.

6 Improvement of safety, security and liveliness in road
space - Improve comfort of regions and towns -

In order to realize a society in which everyone can live in safety,
security, and comfort, we will promote traffic safety measures,
universal design, the elimination of utility poles, and the
development of road space for bicycles, as well as initiatives to
meet the diverse needs of road space, such as the creation of
new forms of mobility including e-scooter and regional

activities.

*In addition to the above, we will promote road policies based on the "Comprehensive Strategy for the Vision for a Digital Garden City Nation" (Cabinet resolution made on December 26, 2023), "Grand Design
and Action Plan for New Capitalism 2023 Revised" (Cabinet decision on June 16, 2023), "National Spatial Plan (National Plan)" (Cabinet decision on July 28, 2023) and "Fundamental Plan for National Resilience"

(Cabinet decision on July 28, 2023).




Chapter 3 Summary of Principal Policies

Disaster prevention and mitigation,
national resilience

Radical and comprehensive disaster prevention and
mitigation measures to be put in place in advance

Based on the "Five-Year Road Program for Disaster Prevention, Mitigation and National Resilience", we are working to build a national

Protect people's lives and livelihoods from disasters -

People's lives and livelihoods must be protected from major earthquakes that can occur at any time, and increasingly severe and arterial road network that is resilient to disasters, including high-standard roads that are indispensable for maintaining the population

frequent weather disasters. Based on the Fundamental Plan for National Resilience [Ref.1], with the goal of securing the passage of living in rural areas and responding to the risk of large-scale disasters, by improving the unimproved sections of high-standard roads

emergency vehicles within approximately one day, and of general vehicles within approximately one week after a disaster strikes, we and converting provisional two-lane sections to four lanes.

will work to build a disaster-resilient road network, and promote efforts to support evacuation, lifesaving emergency and recovery

Background / data

activities, and to strengthen crisis management measures.

« To ensure the functioning of a disaster-resilient Road networks High-standard rosds (unfilshies)

vulnerable to disasters
A lack of high standard roads, ; N —
eneral national roads (under

national arterial road network, we aim to secure E
plus the existence of locations  jurisdiction of MLIT) i
I
51

Major earthquakes that can

occur at any time

M Probability of being hit by an earthquake
of intensity 6 or higher in the next 30 years

Increasingly severe and
frequent weather disasters

B Annual incidence of precipitation of
50 mm/hour or greater

(times / year)
500

passage for emergency vehicles within approxi-
mately one day after a disaster occurs, and for

with disaster prevention
issues on general public roads

- Eliminating rissing links of high-standard arterial road
al

general vehicles within approximately one week.

- Converting provisional two-lane sections to four lanes
- Resolve disaster prevention issues on general roads (nation
highways under jurisdiction of MLIT)

« Based on the targets and scale of projects set

{per 1,300 AMeDAS locations) out in the “Five-Year Acceleration Measures for

sty Y E IE 1ME 1E IWE 0K VTR WWE TRE

| Probability

::E | I o than26% Disaster Prevention, Mitigation, and National [ pjisaster-resilient national arterial road network k
- = - - 26% Land Resilience”, a “Five-Year Program for | Building a strong and resilient High-standard (four-lane) roads i
° ° 1 5 ] 1
3 01%~3% Disaster Prevention, Mitigation, and National  network with four-lane high-  S——————— :
Less than 0.1% . 5 . : standard roads and genera’ _ = H
250 Resilience” showing the expected progress of , roads with no disaster General national roads (under jurisdiction of MLIT) 1
200 _ Ref)National specific projects in each prefecture over the ! _prevention issues !
150 - ~ average Earthquake Forecast five-year period, will be drawn up by regional T T T T oo TT T n T n T
Y Average 327 times Map 2020

(Earthquake Research development bureaus.

[ 226 times | . Promotion
Headquarters)

Toorori ]
19?6 1985 1990 1995 2000 2005 2012 2021
(s51) (se0)  (H2) (H7) (H12) (H17)  (H24) (r3)

* Rate of improvement (Ref.1) of missing links on high-standard roads (Ref.2) (2019 -> 2025): 0% -> approx. 30%
« Percentage of 4-lane conversion projects in priority improvement sections (Ref.3,4) of high-standard toll roads started (2019 — 2025): approx. 13% — approx. 47%

Source: Japan Meteorological Agency —: Approximate straight line

Disaster-Resilient Road Network Proves Effective (casestudyof heavy rain in 2023)

M Securing transportation functions through
a redundant network

Conversion of provisional 2-lane
sections to 4-lane (Joban Expressway)

In February 2021, an earthquake off the coast of Fukushima
Prefecture caused the provisional two-lane section of the Joban

Early development of regional
security essential networks

A tsunami from a Nankai Trough earthquake is expected to
inundate approximately 60% of the parallel National Route 42

M Early reopening of four-lane sections
to traffic

42

The Oita Expressway (Asakura IC to Hita IC) was closed to all
traffic due to an influx of sand and soil, but two-way operation
on the two-lane up carriageway allowed general vehicle traffic
to pass after approximately five days.

 SCtION ClOSED 7 N el 25 Lo
to traffic lvesataie] g

® Affected areas 7 (' -
i 7/10 06:05% sectwn closed (22.5km)

7/15.'22:02 sectmn reopened
* closure: 5 days \15 hours,
N

57 minutes

oy
e

Removal of collapsed soil

Disaster-caused damage

Ref.1 © Fundamental Plan for National Resilience (July 28, 2023 Cabinet Decision

National Route 220 (Miyazaki City to Nichinan City, Miyazaki
Prefecture) was closed due to rainfall restrictions, but the
Higashi-Kyushu Expressway, which forms a double network,
was utilized to secure traffic functions.

ection closed
—to traffic

)
Area map
Threshold
gw_rainfall 170mm
v Miyazal _i+ City, Uchiumi
if' | [Road closure due to
i Z y rainfall restrictions
T 7 | 2023_3.25 2023/7/3 16:20 ~
T~ 19.0km) ;
i opened 2023/7/4 05:25
Legend D
[— Expressway

' National highway
e principal roads
s Prefectural road

Ibii, Nichinan City

KLIShII’TI?

e 2 lanes 8 /
| ==—4lanes____ E?“iﬁa @s
— Hewly opened sectiol o~ '_,'\,— .
— Opened To Kagoshlma

B B ¥ ynder construction

*1 Threshold between Seibu Minami IC and JM@in routes between Miyazaki City

Nichinan Higashi Township 1C: and Nichinan City:

* Continuous rainfall 250mm or i i

* Continugus rainfall 150mm and hourly H'g§5h[ Kyushu E‘prew

rainfall S0mm @y National Route 220 (main route
before expressway opened)

section. Emergency transportation road to avoid the expected
tsunami inundation area is secured by the construction of the
Susami Kushimoto Road.

L i Susami-Kushimoto road 19.2km sl

sami Minami IC

Wabuka IC
tentative name)

Kushimoto IC =
Y
== ® Work in progress

== Open to traffic

B Expected tsunami
inundation zone

Maximum tsunami height (17 — 19 m

height (239 m_

Ref.1: All or part of the road in service
Ref.2: Missing links on high-standard roads (as of FY2019: approx. 200 sections)

Expressway to be closed to traffic due to a collapse of the
adjacent embankment. With the completion of the four-lane
project currently under way, traffic functions are expected to be

secured in the event of a disaster by utilizing lanes not affected by

the disaster.

"Provisional,two-lane section

While utilizing the financial
resources secured by the
extension of the toll collection
period, we will promote the
conversion of the provisional

two lanes to four lanes.

The disaster of the Jban Expressway

Shinchi e P | i‘L“I
c BT 2. . e L Shinchi IC
9 Road i
| -
Collapse ? four-laning
,ul"' project

E9 Joban Expressway

The four-laning of the Joban Expressway
(Souma IC~Shinchi IC)

Ref.3: Approximately 880 km section as defined in the Basic Plan for Safety and Security on Expressways (decided September 10, 2019)
Ref.4: As of March 31, 2023, approximately 1,400 km had not been converted to four lanes (including priority improvement sections).
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Radical and comprehensive disaster prevention and
mitigation measures to be put in place in advance

To build a disaster-resistant road network, we will promote disaster prevention and mitigation measures in line with the increasing
severity of recent disasters and newly-identified disaster risks.

M Disaster example

Measures to prevent the loss of bridges
at road structures adjacent to rivers

Promote scour and washout prevention measures and bridge replacement to address the
risk of bridge and road washout.

Rate of construction work at locations on emergency transport roads that require countermeasures against scouring and loss of
bridges at river crossings and structures adjacent to rivers  (approx. 1,700 sites): (2019 -> 2025): 0% -> approx. 28%

To\YonezawalCity}

Seismic reinforcement of road bridges

Promote seismic reinforcement of bridges on emergency transportation roads (Ref.1).

National Route 121 Heavy rain in August 2022

.COU ntermeasures
(Measures taken to ensure that even in the event of a major earthquake, only minor

damage is sustained and functions can be restored quickly.)

Naﬂo"‘ [Route]
* Seismic strengthening of bridges on emergency transportation roads (2019 -> 2025): 79% — 84% Gou Eﬁﬂf'] ) |

=1

Countermeasures against pavement damage

Investigate mechanisms of pavement damage specific to snowy and cold regions, and

consider countermeasures. L P T
Countermeasures against road washouts on National Route 49

(Iwaki City, Fukushima Prefecture)

Prevention of landslide disasters on road slopes and embankments

Background / data

Damage characteristic of recent torrential rains, such as the inflow of sand and soil from outside the road area, occurred in various
locations.

Promoting efficient and effective countermeasures against newly identified disaster risks through advanced inspection methods by
utilizing disaster resistance assessments (risk assessments (Ref.2)).
Consideration of prior traffic control standards utilizing soil rainfall index.

+ Rate of construction work at locations on emergency transport roads that require slope and embankment
countermeasures: (2019 -> 2025): approx. 55% -> approx. 73%

M Disaster example

Large-scale landslip from a slope adjacent to the road area Examples of advanced inspection methods
Laser profiler inspection

Large-scale inflow of sediment
E8 Hokuriku Expressway National Route 3
Heavy rain in August 2022 Heavy rain in July, 2020

Ref.1: Seismic Reinforcement Implementation Plan for Expressways (Summary)
Ref.2: Utilize road data platforms.

44

Chapter 3 Summary of Principal Policies

Radical and comprehensive disaster prevention and
mitigation measures to be put in place in advance

We will promote efforts to support evacuation, lifesaving and recovery activities in the event of a disaster.

The use of elevated sections of roads as inundation evacuations

M Image of evacuation facilities

Background / data

« About 1,800 km of road sections nationwide are

higher than the submersion depth of tsunamis and

floods. (Ref. 1)

« In the aftermath of the Great East Japan

Earthquake, roads were used as emergency evacua- Image of an emergency

. . . . . evacuation facility
tion sites, demonstrating their secondary disaster in aroad area

emergency
evacuation
space

prevention function.

M Maintenance
Consideration of risk of flooding due to tsunamis when case study
constructing roads.
Establishment of evacuation facilities in elevated sections to
support local governments' efforts to secure emergency

Construct ramp to
sidewalk higher than &
expected flood depth §
(National Route 55, Kochi)

evacuation sites.

+ Work undertaken on evacuation facilities at locations where elevated
sections of national highways under jurisdiction of MLIT must be used as
emergency evacuation sites : (2019 -> 2025): approx. 27% = 100%.

Road clearing

Background / data

« Formulate a series of road development plans based on local conditions.

Promote the development of the necessary systems and equipment for road clearing; formulate and review road clearing plans and
conduct training to improve the effectiveness of road clearing.

Prompt collection and dissemination of information

Collect and provide information on passability through cooperation among related organizations.
Promote the enhancement of road management systems by developing information outlets(Ref.2) and promoting the use of drones,

bicycles, and motorcycles so that disaster information can be collected and disseminated promptly in the event of a large-scale disaster.

Promote the use of IT technologies such as cameras, sensors, and satellites for road management, and establish a system to remotely
monitor road conditions.

M Image of a system that enables remote confirmation of road conditions

e \Detection of displaced
— | __-—-~"Landslide disasters Y, locations by

' 2 y satellite observation

o ' . u

- - %‘-
Anomaly detection
by sensors

x :Impassable due to disaster

Ref. 1: Expressway and national highway under jurisdiction of MLIT
Ref.2 : Access point (wireless) of self-managed network for transmission and reception of video, voice, and various data
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Chapter 3 Summary of Principal Policies

Radical and comprehensive disaster prevention and
mitigation measures to be putin place in advance

In the event of a disaster, we will implement measures to minimize the impact on socioeconomic activities while placing the highest

priority on human lives and closing roads.

Background / data

« With human life as the top priority, the principal emphasis has been shifted onto the avoidance of large-scale vehicle blockages on

major roads.
« 75% (Ref.1) of vehicles stranded in winter do not have chains installed.

Disaster preparedness and cooperation

Establish an information liaison headquarters bringing
together related organizations at an early stage.

Implementation of emergency announcements in
cooperation with the Japan Meteorological Agency and
other organizations when extreme weather conditions
such as heavy rain and heavy snow are forecasted.

Strengthen information dissemination to encourage _
changes in behavior, such as refraining from leaving or o L
taking wide-area detours, through close coordination in B E2 F &
response to wide-area road closures. B

Image of areas requiring wide-area coordination and wide-area detours

Winter road traffic security

To avoid vehicle blockage, close expressways and parallel national highways at
the same time without hesitation.

Conduct intensive snow removal following road closure to minimize the impact
on socioeconomic activities by reopening the road as soon as possible.

Promote the reinforcement and provision of snow removal equipment, snow
melting facilities, snow removal stations, automation of snow removal opera-
tions, and introduction of automatic traffic obstacle detection systems.

Lend snow removal equipment and provide dispatch support to strengthen the
snow removal systems of local governments.

Automatic traffic obstacle
detection system

Provision of snow-melting
facilities

Ref. 1: Survey results on stranded traffic during winter on national highways under jurisdiction of MLIT in FY2022
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M Strengthening of wide-area cooperation

Legend

‘& | Closed road section

@@ ational highway unde

Jurisdiction of MUT
Alternative route

Making emergency
announcements

Heavy snow is
expected in the
D000 area from
around O to A

People heading to XX
are requested to make
2 wide detour via YY

Geographical Survey Institute map
Information sharing through SNS

. Road closures >
Previous Clearing stranded vehicles and snow
'y s
M(hn\'u enacied i
Present promptly | Road reopening
intensive
A 1
: Minimization of road

: Wehicles closure ¢ Closure periods |
: becoming
Check triggers and | stranded
milestones S s
e Snowfall by time ofday‘ S —

Image of road closures and intensive snow removal

Toyama

i Prefecture

Prefecture

Oyabe City
Kanazawa City I

Simultaneous closure of expressways and national
highways under jurisdiction of MLIT (December 23, 2022)

Free rental
of small
snowplows

Recovery and reconstruction from large-scale natural disasters

We will promote road disaster recovery projects for the earliest possible restoration and reconstruction of areas severely damaged by

natural disasters

Background / data
Recovery from the Great East Japan Earthquake

« Reconstruction road and Reconstruction
support road (550km) for the Great East
Japan Earthquake in 2011 fully opened on
December 18, 2021.

« Sections started after an earthquake will be
open in about 8 years on average.

- opened in 6 years at the earliest.

» The opening of the entire line has greatly
reduced travel time between cities.

(Before the earthquake (Mar. 2011) -> After
the line was fully opened (Dec. 2021)

* Sendai - Hachinohe: From approx. 520 min. to approx. 320 min.

* Sendai - Miyako: From approx. 330 min. to approx. 210 min. Before the
earthquake, National Route 45 and the already-opened Sanriku Coastal Highway were used.

* Soma - Fukushima: From approx. 80 min. to approx. 50 min.

« Boost various effects such as expansion of the population in the area
and increase in factory locations and capital investment along the
route.

- Regional population (Miyako City): approx. 76,000 (2011) -> approx. 109,000
(2022)

- Capital investment along the route: approx. 4.1 billion yen (276 new factory
locations) (2011 - 2021)

Disaster recovery projects on behalf of local
governments

If restoration of local govern-
ment managed roads requires
advanced technical capabilities,
the national government can
implement disaster restoration
projects on behalf of the local
governments upon request, to

M Examples of authority delegation

Early traffic security through
emergency-assembly bridges

In the event that a bridge is washed away, the national
government can provide emergency-assembly bridges
upon local government request to help secure traffic
as soon as possible.

M Examples of emergency-assembly
bridge deployment

Heavy rain from the
seasonal rain front in
July 2023 (National
Road No. 445 (Kaneuchi
Bridge): Kumamoto

=8 Prefecture)

2022 Fukushima Earthquake in March 2022
(Date Bridge, Fukushima Prefecture)

speed up disaster recovery.

[After.emergency,
restoration =4

I-Aft'er temporary
- bridge restoration

-
[ra— =
e

'\i(umamnto ¢
) Prefecture .-

Sagara i
Bridge™ |

safpug o1 yuw oy 001 woudde yua)
O35 "DURG Y10q Aa Bwny f uondas vonelapp-Auopny 1

! Okitsisry

> Bridg® Tngu
= ) Bridge Hisayoshi

2020 Kyushu floods (National Route 219, Kumamoto Prefectural Road)
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Major shift to preventive maintenance

- Transfer safe and secure roads to the next generation -

Based on the lessons learned from "America in Ruins," we have a responsibility to protect the safety and security of roads and pass on
reliable infrastructure to future generations. In order to quickly shift to preventive maintenance that reduces life cycle costs and

achieves efficient and sustainable maintenance management, we will accelerate measures for facilities in need of repair as identified

by periodic inspections and promote the active use of new technologies.

Increasingly serious aging of
infrastructure

The percentage of infrastructure facilities that are more than 50
years old is increasing at an accelerating rate.

Bridges (501,687) 0% 20% 40% 60% 80% 100%
as of 2023 37%
as of 2033 61%

0% 20% 40% 60% 80% 100%
Tunnels (11,129)

as of 2023 m
o TR

Infrastructure facilities more than 50 years old

*() indicates numbers of bridges and tunnels, excluding those where year of construction is unknown

Judgment category IV
(urgent measures should
be taken)

Medium- to long-term cost
reduction through preventive
maintenance

In order to shift to maintenance management
based on preventive maintenance, and to
reduce and equalize total costs over the medium _}
and long term, it is vital to take early action on
facilities that require early or urgent action
(Judgment categories Il and IV).

Poctincident  Prevestative
e maselenair

<The cycle of ex post facto maintenance and
preventive maintenance>

uopaung
Ssaupunos)

K

El

Period of Use
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Americain Ruins

In the 1980s in the U.S., several bridges, elevated roads, and
other structures collapsed due to a failure to maintain aging
road infrastructure, much of it dating from the 1930s, causing
major social and economic impacts. Subsequently, road invest-
ment was secured through an expansion of financial resources
and the number of defective bridges decreased, but serious
accidents still occurred due to aging.

The Brooklyn Bridge's sidewalk closed down after
a cable cutting accident.

(Taken from “Highways and Automobiles,
November, 1981.

Collapse of the Maianas Bridge
(1983)

Fern Hollow Bridge collapse (2022)
(from National Transportation
... SafetyBoard (NTSB) website)

Implementation status of repair
and other measures for bridges
in Judgment Categories lll and IV

The proportion of bridges judged in need of early or urgent
action (Category llI/IV) in first-round inspections in the five years
from FY2014 that have been repaired by local governments is
lower than that of bridges managed by MLIT.

<Status of repair and other measures for judgment category Ill and IV bridges>
0% 20% 40% 60% 80% 100%

MLIT
(3,359)
Local

government
(61,466)

Completed |

3¢ Facilities diagnosed in judgment categories Il or IV in the first round of inspections from
FY2014 to FY2018 (facilities newly diagnosed as judgment category Ill or IV in or after the
second round of inspections are not included)

Chapter 3 Summary of Principal Policies

Financial and technical assistance to local areas

For facilities managed by local governments, we provide systematic and intensive financial support to the measures based on
“Long-Life Repair Plans” by utilizing the Road Maintenance Project Subsidy Program, and technical support such as direct diagnosis

and repair services on their behalf.

Background / data

[FY2023 annual road maintenance report]

« Proportion of bridges rated from I/l in the first round to I1l/IV in the second round of inspections five years later: 4%.

Inspection results from local governments

First round : .

0% 20% 40%

60% 80% 100%

inspection | |

(FY2014-17)
Five "'ﬁ

year later
Second round

inspection 4%

(FY2019-22) = '

[: I (Sound)
[): 1I (Early Action Phase) [l: IV (Emergency Action Phase)

[Transition to preventative maintenance]

i i 1
53%
‘ ‘ | 0, 03%
54% 474f :

: II (Preventative Maintenance Phase)

« At the current budget level, complete transition to preventative maintenance will take about 20 years (based on end FY2022crite-

ria).

(Note:) it is expected to take approximately 10 years under jurisdiction of MLIT

Image showing changes in the number of bridges rated Il and IV with measures completed by local governments

__l\T‘IEa_S{U_ris;__-
completed: ewly diagnosed
Judgment -7,000 Fs 11 or IV: Judgment
Categories IT1 }_w_Prid9es ¢ |+5,000 bridges § categories 111
and IV, and 1V,
measures not measures not
complete : complete
(approx. 42,000f 2,000 fewer bridges (approx. 40,000
bridges) rated III and IV in one bridges)
year

as of end FY2022

Financial support for local
government

Provide financial support to local governments through the
Road Maintenance Project Subsidy Program.

* Promote the shift to preventive maintenance by providing
systematic and intensive financial support for facilities that
require early repair and other measures.

* Priority support will be given to projects that use new technol-
ogies(Ref.1) and to the projects of local governments that have
established short-term numerical targets for consolidation or
removal of bridges(Ref.2) as well as the use of new technologies
and their cost reduction effects in their Long Life Repair Plans.

Ref.1: Program to promote new technologies
Ref.2: Support for consolidation, removal, and reductions of functionality

One year later

Technical support for local
government

Technical support provided by the government, including repair
services and training on repair. (Ref.3)

* The rate of repair measures for bridges that require urgent or early action on roads managed
by local governments. (2019—2025) : Approx. 34% = Approx. 73%

* The number of those trained in maintenance and management at local governments.
(2019—2025) : 6,459 => 10,000

Ref.3: Directly managed diagnoses (FY2014-2022): 17 locations; repair and maintenance (FY2015-2022): 16 locations
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Improve efficiency and sophistication of periodic inspections,
and introduce new technologies and materials

To improve the efficiency and sophistication of maintenance management, we promptly prepare and actively utilize the catalogs and
technical standards that are necessary for the introduction of new technologies, as well as encourage the acquisition of qualifications

for inspection technicians.

Background / data

« In order to promote the use of new technologies, create and publish a performance catalog of inspection support technologies
(Ref.1).

» Some of the technologies listed in the catalog are to be used in principle for direct inspection of bridges and tunnels from FY2022,
and pavements from FY2023 (detailed in special specifications).

» Since 2023, qualifications (Ref. 2) have been required for engineers in charge of inspecting bridges on national highways under
jurisdiction of MLIT.

Improvement of efficiency, sophistication, and quality of periodic inspections

In addition to bridges, tunnels, and pavements, promote more efficient and sophisticated periodic inspections by utilizing the perfor-

mance catalog of inspection support technologies for construction works, created in November 2023.

Review periodic inspection procedures for bridges, tunnels, and utilize new technology to improve efficiency in the third round of inspec-

tions starting in FY 2024.

* Number of technologies listed in the performance catalog of inspection support technologies  (FY2020 -> FY2025): 80 -> 240

+ Among local governments that considered using new technology in bridge and tunnel inspections, proportion that have used it (FY2019 -> FY2025) : Bridges: 39% -> 50%; Tunnels: 31% -> 50%

Promoting the introduction of new technologies

Promote technological research and development conducted Performance catalog of inspection support technologies

. . .. .. . (246 technologies as of November 2023)
by start-up companies to improve efficiency and sophistication R
of maintenance and management (also utilizing SIP(Ref. 3) and Mga?gu ement
SBIR(Ref. 4)).

R
wn%?go%ugggemsis

Promptly establish technical standards necessary for the
introduction of new technologies.

e
Using drones to identify Using radar to identify damage
deformations 1o tunnel linings

M Examples of new technology applications

Bridge name: Omosawa Bridge Side view Cross-sectional view
(Mational Route 20)

TN & 5000 . #4500 -
{Fujimi-machi, Suwa-gun, _‘ i “ e
Nagano Prefecture) — 2 = L | ,:
Bridge length: 8.4 m b r imimmiee sl
Bridge type: Girder bridge (T-girder) I
Target parts and materials J - AT
: Below main truss, bridge deck Qverall view of ? = — ol m -
Tvpe of deformation (o ba coverad the bridge A ® : Scope of new technology application
:Cracks and fissures, Rebar exposure (under main truss, bridge deck)
Conventional inspections  Inspection utilizing new technology + No risk of falling from heights, as
(Inspection by ladder) (Creation of damage diagrams by equipment)) mnnei can work at ground
- Number of personnel required
was reduced by approx. 70%.
(3 people -> 1 person)
- Number of inspection days was
reduced by approx. 50%
(1 day -> 0.5 day)
4 - Inspection costs were reduced by
R e - rdEa T approx. 30%.
Inspection status Inspection camera (about 160,000 yen -> about
110,000 yen)

Ref. 1: Performance values for each technology are organized and published in catalog format for each standard item https://www.mlit.go.jp/road/sisaku/inspection-support/
Ref. 2: Qualifications required of management engineers in their work (e.g., professional engineer, doctoral degree, JSCE certified engineer), private qualifications registered as "Ministry of Land,
Infrastructure, Transport and Tourism Registered Qualifications," certificates of training in road bridge maintenance technology.

Ref. 3: Strategic innovation creation program, which is an industry-academia-government collaboration on cross-disciplinary research and development, in collaboration with government ministries and agencies.

Ref. 4: Small Business Innovation Research Program, supporting research and development by startups and the commercialization of their results.
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Improving efficiency of maintenance
and aging management measures

Support the consolidation, functional reduction, and removal of aging bridges and other structures to reduce maintenance costs,
and promote comprehensive private sector outsourcing to improve the efficiency of local governments' maintenance and manage-

ment and to provide good public services.
In order to achieve preventive maintenance to extend the service life of pavements, analyze and utilize data obtained through the
road data platform and thereby efficiently promote pavement management and other activities.

Support for consolidation, removal, and reductions of functionality

Background / data

« About 80% of municipalities have considered consolidation or removal (as of the end of FY2022)

Support for consolidation(Ref. 1) , functional reduction, and removal(Ref. 2) of replaceable aging bridges and other structures
through the creation of case studies and the Road Maintenance Project Subsidy Program(Ref. 3).

« Proportion of local governments that

considered consolidating or removing facilities M Example of cost reduction associated with consolidation
or reducing their functions . . . .
(2019 -> 2025): 14% -> 100% and removal of road bridges (Shin-Tone Bridge: Inashiki
City, Ibaraki Prefecture)
Promotion of comprehenswe bw = | TR e el i
. . - ), = ’ g = T
prlvate sector OUtSOUI’CII’Ig L2
W
E2l
Promote efforts by local governments to - Tonebashi,
. eliminated
comprehensively outsource the manage-
ment of road maintenance and repair to i This initiative reduced bridge inspection costs by

the private sector. 0.2 million yen/year.

Next generation pavement management

Background / data

« Damage to the roadbed causes premature deterioration of the surface layer, resulting in a large increase in LCC.
» Repair completion rate of pavements requiring repair such as roadbed replacement is 14% for the roads under jurisdiction of MLIT
(as of the end of FY2022).

Inspection support technology perfor- [l Example of relationship between prematurely

mance in pavement inspection of national deteriorated areas and land formation
highways under jurisdiction of MLIT

Data analysis is possible by

. : . . Short repair cycle locations (early deterioration)
Efficient inspections using Al or ICT [ NS et e st superimposing information
through the genera[ rule of Cata[og(Ref. 4) '| Locations Eiy;[ga &ﬁ?ﬁgrlast%r;r‘acc in sound conditian on the location of pavement

inspection results with
information on land
formation

utilization.

EARCY
e+ !‘

€

Promote preventive maintenance through deterioration

Wy A SV

¥s Early deterioration .
-

Early deterioration was
visualization of pavement condition, and found in past low marshland
locations

repair history.

; F A P
| Low marshland in the
Promote revision of technical standards to il Meiji period

achieve preventive maintenance. National Route 16 between Omiya and Iwatsuki

Ref. 1: Only when repairing structures at the consolidation site or reconstructing roads to divert to the consolidation site.

Ref. 2: Only when road reconstruction is simultaneously implemented, when flood control effects are expected from removal, or when short-term numerical targets for removal and its cost reduction
effects are specified in the service life extension and repair plan.

Ref. 3: Road maintenance project subsidy program

Ref. 4: Performance catalog of inspection support technologies
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Large-scale renewal of Expressways

Planned systematic large-scale renewal of expressways managed by expressway companies

Efforts to develop the Metropolitan Expressway underground
in cooperation with urban development

In addition to aging countermeasures, the Nihonbashi section undergrounding project(Ref. 2) will improve the functionality of the road
by widening the shoulders, and will be linked to private redevelopment projects such as the revitalization of the waterfront space around
the Nihonbashi River and the development of business centers.

Expressway Renewal

Background / data

« Status of road closures for specific renewals (FY2022, total of 6 Expressway companies)
All-day road closures (main lanes): 19 locations for a total of 723 days
Two-way traffic restrictions: 61 locations for a total of 3,432 days

. ) o o ! - . . B Plan of the undergrounding of the Nihonbashi area of the Metropolitan Expressway
Systematically promote renewal projects while minimizing the social impact of traffic restrictions, by devising construction methods,

utilizing new technologies, and thoroughly publicizing the project in advance through media tours and other means.

""\& Ww f{( A

L 7

>

7S 7 N7 W %\%\{ y\a‘”@‘x//

Section worked on, Iength 1.8km

o~

/V

M Example: Metropolitan Expressway Daishi Bridge \ s WS \ v \ Y
(bridge replacement project) ;-ﬁﬁgﬁ;; ( _ -% 4/‘?\ ,\\Wwﬁi‘* —— \ z*‘”
S i ) .-h____‘f A

(1) Before the installation of the new (2) After the installation of the new =y \g
br!dge (photo taken: May 26, 2023) bridge (photo taken: September 27, >
- = O 4 v

2023)

._J ™.
| I— !I_.
:7-““—‘.!4' Y/

Conversion to
I underground at
Nihonbashi

Construction of a new bridge with a length of approximately 300m by moving it to the location of the existing bridge.
From the closure of the existing route to the opening of the new route in two weeks (May 27 - June 10).

Continue to steadily implement other renewal projects in line with the revised law(Ref. 1) enacted in May.

*Based on current information onredevelopment plans

Ref. 1: The Act Partially Amending the Act on Special Measures concerning Road Construction and Improvement and Japan Expressway Holding and Debt Repayment Agency Act (Act No. 43 of 2023)
Ref. 2: The city plan was renewed in October 2019, the business license was granted in March 2020, and the construction work was started in November 2020, underground route to be opened in
FY2035, overpass to be removed in FY2040
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Development of networks and bases to
facilitate human movement and logistics

- Connecting people and regions -

In order to create a seamless, hub-connected nation with stable logistics, it is necessary to construct a national trunk road network
that ensures fast delivery and accessibility. While working on the development and functional enhancement of high-standard roads,

we will promote efforts to strengthen modal connectivity, counter congestion, and support logistics through the development of
transportation hubs.

Express services between cities Looming logistics crisis
Japan is still lagging behind other countries in terms of The logistics industry faces the "Logistics 2024 Problem,"
inter-city speed, with about 40% intercity (101/235 links) in which it is feared that logistics will stagnate due to

still less than 60 km/h. insufficient transportation capacity if no measures are

taken to address labor shortages and the need to become

Wi status of inter-city travel speed carbon neutral, due to working time regulations.

Calculation method of intercity transit speed: 122 cities, 235 links.
Calculated using the average of ETC2.0 data for 12 hours during the
daytime on weekdays in FY2021 (light-duty vehicles).

M Impact on logistics due to working time
regulations in the motor vehicle
transportation business

' Potential shortfall of about 14% (equivalent
i taken to 400 million tons) in transportation
hemmememeeaaaad capacity in FY2024

&

' If no action is taken Potential shortfall of about 34% (equivalent
i subsequently to 900 million tons) in transportation

4P More than 60km/h '

lessthan6Okmh o oTTmmTmmmmmsssses capacity in FY2030

<Ref.> Average inter-city travel speed
in ather countries

Japan (Germany| France | UK | China | Korea

e e e e e Development of base functions

2% This map is not an exhaustive list of nationalterritories.

Strengthening of logistics facilitation, space creation
focusing on people, coordination among mobilities, and

Accessibility to airports and harbors ~ disaster prevention functions.

M image of relay transportation
Airports and ports are hubs for wide-area movement of people 9 y P
and logistics, but about 30% of locations (50/170 locations)

require more than 10 minutes to reach from a high-standard
road.

- Relay station

Pvrr

M Accessibility to major airports and ports

* Major airports and ports: hub airports and jetting airports, international strategic
ports, international hub ports, and important ports

* Travel times are calculated using the 12-hour average of ETC2.0 data for
weekdays during the daytime in FY2021 (for small cars).

3 1}\.{\}. M image of Busta Yokkaichi facilities
%—)f ; - o Required Time
St A~ <o
3 A 10minutes~ ® 10minutes~
&

Required time from IC
About 30% for more than 10 minutes

® 0-10minutes _® 10minutes-

71% 29%

1 L
0% 20% 40% 60% 80% 100% \ L
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Development and functional enhancement of road network
- Construction of seamless network -

To build a seamless, high-standard road network, we will promote efficient development, focusing on strengthening road networks
that shorten transit times between major cities, ring roads in three major metropolitan areas and ring roads in regional cities that
realize fast and smooth logistics, and access roads to major ports, airports, and high-speed rail stations.

Development based on the National Spatial Development Plan

Based on the National Spatial Strategy(Ref. 1), we aim to form and functionally improve, while also utilizing the existing network, a
high-standard road network of over approximately 20,000 km with a seamless level of service that combines 14,000 km of high-standard

arterial roads and a wide-area road network that complements these roads and strengthens exchange and coordination within and
between wide-area regions.

Based on the "New Regional Road Transportation Plans“(Ref. 2) formulated in each region, promote functional enhancement by system-
atically surveying and improving road networks while utilizing individual subsidy programs for important logistics roads.

- Rate of inter-city express delivery by road (2019—2025) : 57%=63%
- Development rate of the ring roads in the three major cities (2020—2025) : 83%=89%

Expanding the sections on Important

Logistics Roads where special vehicle M High-standard roads in the metropolitan area
permits are not required for international (New wide-area road transportation plan)
marine container trucks (40ft long) (Ref.3).

In use —

Conduct research on methods to under- High-standard| under

. % roads  [onstruction
sta|.1d and evaluate various eﬁe.cts of r.o.ad e | 500
maintenance based on changes in mobility.

M Image of Important Logistics Road

) General roads
- Important [_ogistics Road ngh—standard roads (under jurisdiction of MLIT.)

Main bases

(sirports, harbers)

Last mile

Ref. 1: National Spatial Strategy (National Plan) (cabinet resolution made on July 28, 2023)

Ref. 2: The plan consists of a wide area road network plan, a transportation and disaster prevention base plan, and an ICT transportation management plan.
Versions for prefectures, ordinance-designated cities, and blocks (formulated by regional development bureaus, etc.) have been formulated by July 2021.

Ref. 3: Designated approximately 31,400 km of road sections that do not require permits for international maritime container trucks (40ft long) (as of July 2023)
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Chapter 3 Summary of Principal Policies

Development and functional enhancement of road network

- Strengthening access to the network from transportation and logistics hubs

To improve accessibility from transportation and logistics hubs to expressways and other networks, we support the development of

Smart IC and access roads.

Promote a smart IC system directly connected to private facilities, which allows the private sector to initiate and bear the burden of

development.

Background / data

« The average interval between expressway interchanges in Japan was about 10 km, about twice as long as that of toll-free express-
ways in flat areas in Europe and the U.S. Therefore, a smart IC system was established after a social experiment from 2004.

« Number of expressway ICs: 1,521

« For those managed by the Expressway Companies (including projects in progress, excluding smart IC).

« Smart IC: 156 open, 52 under construction.

« Smart Interchange directly connected to private facilities: 2 smart interchanges opened nationwide (Awaji-Kita Smart IC, Taki

Vison Smart IC).

In order to promote more efficient logistics, regional
revitalization, and enhanced disaster prevention functions, the
need for Smart IC will be examined in the regions, and the
development of Smart IC will be promoted.

Focused support for the development of access roads in
conjunction with the development of interchanges, ports, airports

M Effects of smart IC development
(example of Tamura Smart IC)

+ Smart Interchanges will improve accessibility to express-

ways and surrounding businesses.

+ Companies locating in the vicinity, creating approximately

300 new jobs.
< a\ %
P e ()
Funehiki- Miharu ICsx«
L To % d\p s\b\\\w
e N chgl' Industrial
I }oby17 min. g \O | Park
. _ ‘ Industrial
SIC Tamura % Estate o
- y; ;\ E}! \‘ \
- T \ B \
IwakiyCT™ v A
R Shortened N7 r’ £
Lf"\wgmrn -a;&»i i
~A € 'i'{
L 17t Ono IC/
(employees) {companies)
300 ::::::::emPIOWﬁ 264 ol

245
260 companies located

200 Tamura SIC opened
(March 17, 2019)
150
100 1 1 1
Number of

0 2 20 companies and
o employees located
M6 17 18 19 090 om0 022 (Fv, inindustrial parks

-]
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All figures are as of the December 31, 2023

through individual subsidies.

Promote the development of smart IC directly connected to
private facilities through interest-free loans to private operators
and exemption from registration and license tax.

M Construction of an IC with direct
connection to the private sector
(Awaji Kita Smart IC)

Reason for the use of
Awaiji-kita Smart IC -
100% | About 80% use
79.5% |smart IC to use
_ Highway Oasis/SA

1 Awaji Highway Oasis

50%

0,
16.5% o cq
0% —
Use of Highway passing through avoiding
Oasis/SA the neighborhood congestion
# Calculation period: July 22, 2020 - Aug 9, 2020

Strengthening the modal connect and promoting the support
for public transportation

We will promote the Busta project to enhance connections between various modes of transportation (modal connect) and create new
road spaces.
We promote the introduction of public transportation systems, such as BRT, that contribute to reducing environmental burden and

revitalizing local communities.

Busta project business development and deepening of initiatives

Background / data

« Guidelines(Ref.1) were compiled as a reference for planning the functional enhancement of transportation hubs (April 2021).

In addition to Shinjuku Expressway Bus Terminal, which is currently in service, Busta projects are being promoted at seven other
locations in Japan, including Shinagawa Station West Exit and Kobe Sannomiya Station, utilizing various methods such as conces-
sions.

Promoting the development of transportation hubs of various sizes and types, such as accommodating new mobility such as
automated vehicles and community buses.

Promote the introduction of public transportation systems such as BRT

Background / data

« Established guidelines(Ref. 2) for local governments summarizing the BRT study process, support menu, case studies, and points
to keep in mind (September 2022).

Support for improving the driving environment for local public transportation systems as specified in the local government’s
community development plans.

M Image of enhanced traffic
nodal function

B Major areas of study and progress in the Busta Project

Legend o\
* In service : 7\
% i J \
@ In operation i ' \
. . - g ‘| Mear Sapporo station, "
O Under investigation ' (J} P
___________________________ jj Daed — e 2
. N\ ¥
’ N e S
V
Niigata statian
m:"’:‘;‘:’!w bzwraiaall - J Image of the terminal (Kure Station) consolidating
M”.,.....‘..,,.,' :‘:‘k‘:“m ",‘:,:f:;: N (Around Tokyo) intercity buses and route buses, and accommodating
electric vehicles (EVs) and other vehicles

Mear Nishitetsu- | = perminal, sosod ,1’ .,".- yaay- 4 i — —
<u|ume m:lnn . o started in e 3000 | = A o 3 el
2hicity | g \’I /oA kg e sta Shis n,,.m. Y 4
=S =3 = m
LT ranspart term 2
. od sparasion iwtein o] ¥ X O
= X ar Yokohamal -
P Aaba i€
oya/Chua ) A Oppama transit
Oikinawa city s 2. : il

- ' Hanted $ - v
. (51’ - — e (R Tommraic ]

Qe LS Nago ™ O
ishing port] * as of April 1, 2023 L

M Example of BRT

sfhinagaws station west. exit

Operation icarted in Agr. 3098

Articulated bus (Gifu City)

Ref. 1: Planning Guidelines for the Functional Enhancement of Transportation Hubs (Road Bureau, Ministry of Land, Infrastructure, Transport and Tourism)
Ref. 2: Guidelines for the introduction of regional public transportation (BRT), utilizing road space (Policy Bureau, City Bureau and Road Bureau, Ministry of Land,
Infrastructure, Transport and Tourism)
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Chapter 3 Summary of Principal Policies

Development of performance managements

To improve productivity and contribute to carbon neutrality, we will promote efforts to improve the performance of the road network

(performance management) according to the required level of service.

Background / data

« Poor performance due to uneven traffic volume, frequent traffic congestion, and other problems with the uneven road network.

Actual average speed(Ref. 1) (36 km/h) is about 60% of free flow speed(Ref. 2) (61 km/h) (as of FY2021)

Observation and evaluation of service level

Evaluate service levels with data and promote the acquisition of Economy Strategy Study Group(Ref. 3).
data and development of standards necessary to implement

efficient and effective measures. By utilizing big data such as ETC2.0, review the conventional
national survey on road and street traffic conditions to establish a

Promote efforts to study service level observation and evaluation new road traffic survey system.
methods and improve performance by utilizing the Regional Road

M Conceptual diagram of road performance B New road traffic survey system

Tube (= road)

- Conventional | Going
Standard w dth of tube forward
Gapnchy wtdeein thie) Manual observation
or distribute forms to

Obtain routes
survey road usage
' Analysis through big data v g

and traffic
Appearance of botteneck P volumes through

=
Acmalperfcm ance \_/_\ - ’ A g big data such as
\/\\ 0 m \m -@ ETC2.0 data

| ater Road usage captured on | Capture road usage for traffic
(= transpart dem and) *+— Traffc s —» one day every five years management purposes

32

Efforts to improve performance

B Elmage of effective use of traffic capacity

. Trft volume { Uneven inbound and outbound §
Promote new measures such as localized and area-based conges- e/ i lraﬂ‘lcvulumes i
. . . . i '(""
tion countermeasures according to the required level of service, 2+1
rmm capacity
lanes(Ref. 4), and roundabouts(Ref. 5). 3,000 .g,.m.m
7 500 wmm "“’“"”"““‘ mT»wv |
X ., L syt -'\(mo'm“
2000  mme=m -
Promote cooperation with the demand side, such as collaboration 1,500
with local communities and TDM including variable pricing, in order I
. . P . 500
to make more effective use of the potential of existing infrastructure. . I i

012345678 951011121314151617181920212223
Time Minbound MOutbound

Promptly implement disaster transportation management(Ref. 6) Concaitalion at cartain times 6f the dey.ahd kinés
after a disaster to ensure performance even in an emergency Disperse traffic and maximize traffic capacity

situation.

M Examples of new measures

Ref. 1: Average travel speed (calculated from ETC2.0 for expressways, general national highways, major
regional roads and prefectural roads

Ref. 2: Top 10% tile speed (calculation conditions are the same as above)

Ref. 3: Based on expert opinions, strategies for regional economic revitalization utilizing road space and
social experiments and implementation conducting research

Ref. 4: A method to expand traffic capacity by installing an additional lane on an existing two-lane road
Ref. 5: Consider introduction at intersections where traffic capacity is expected to increase due to
improvements of traffic facilitation through reduction of waiting time at traffic signals and processing
capacity at multi-branch intersections with five or more branches

Ref.6: Implemented through the Disaster Traffic Management Study Group comprised of the Ministry of
Land, Infrastructure, Transport and Tourism, police, local governments, expressway companies, academics,
related organizations, and business operators.
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Roundabuut (Stavanger, Numay)

Efficient and effective traffic congestion control

To address issues such as reduced productivity and increased CO2 emissions due to traffic congestion, we will promote efficient and
effective software and hardware measures tailored to the current situation and factors underlying traffic congestion, while strength-

ening cooperation with local governments and other entities.

Background / data

« Approximately 9,000 major congestion identified by the national traffic congestion countermeasures council. (as of September
2023)
« Annual congestion loss is equivalent to approx. 40% of the time spent driving/riding. (as of 2021)

Utilize big data to implement efficient and effective local will continue to require road traffic assessments[Ref.2] to be
congestion countermeasures and soft measures such as TDM to conducted by those who have facilities located along the road.
address issues that are unevenly distributed over time and space.

Based on the knowledge of traffic congestion countermeasures
Strengthen cooperation with truck and bus user groups at the in various parts of Japan, promote traffic congestion
traffic congestion countermeasures council[Ref.1] to promote countermeasures that contribute to the realization of smooth
quick-response measures and consider more efficient and traffic and transportation during major events such as Osaka and
effective measures based on monitoring results. Kansai Expo.
In order to ensure smooth traffic on important logistics roads, we

M Examples of data-driven pinpoint congestion countermeasures (1)

Kanotsu Expressway (inbound)

Hanazono ares <6 lanes> Metropolitan Expressway between Itabashi and

Kumano~cho JCT <4 lanes>

Kan-etsu Expressway (inbound) near
Kosaka SA <6 lanes>

= additional lanes installed g

{n Geeration from 201 = additional lanes under construction = widening from 3 lanes to 4 lanes completed (2018)
o Matropalitan Expressway betwesn Harikiri and
Chua Expressway (inbound) near o Kosuge JCT <4 lanes>
Chofu <4 lanes> %
KT £ = widening from 3 lanes to 4 lanes
= additional lane installed ™ 18)
{in operation from 2015) g,
Matropolitan ; i Keiyo Expressway
Erprassmay inbound) Takeishi to near Funabashi <4 lanes>
Chuo Expressway (inbound) near Cartral pecfherteg 2
Kobotoka el 4 laness Y e e {up) near Chiba-Higashi JCT <4 lanes>
i = additional lane installed

= weiitionsl lang nder Chuo Exprossms p - S eeimraticn Fom, 2020

oonstruction ganri T
2 o ot
Chuo Expressway (outbound) near “,#‘P RP
Sagamio lske <4 lanos> : Chigy Traffic l:une:‘tlon on
§ Tog, OXPresswa
= additional lanes under a@‘“ g & Roag {Sanusry-Decamber 2018)
sonstruction omei Exprass o '%%‘.-‘,o & ra— ::-;-:muu.a
e 3 P

* Tomei Expressway near Yamato tunnel s traffic jam every day
<6 lanes> = additional lane under
eonstruction (part operational from 2021)
* Tomel Expressway / Ken-0

Expressway, Ebina JCT = lane operation
change (2015 inner lane, 2016: outer lans|
operation started}

— Often-congested
st

" Eualent 1o 8 104m
traffic jam ot beast once &
Average travel spesd of | | Lo

sddithonal lane under construction) | ™ 40 krmh or lass

20 kmih oF less.

Implementation of pinpoint countermeasures using big data on expressways in metropolitan areas (12 locations under project).

M Examples of congestion countermeasures (2)
: Congestion traffic jam countermeasures at the F1 Japan Grand Prix in Suzuka

L-IR0ERCHR/

| e@ L~

! |

errwas m

Restrictions on traffic on national highways Provide information at venues,
and installation of bus lanes including Michi-no-Eki.

To deal with the traffic congestion caused by the large number of visitors in a short period of time, implement measures such as
restricting traffic on national roads, operating temporary shuttle bus lanes, and providing information on traffic congestion and
recommended routes using flyers and digital signage at service areas and convention venues.
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Chapter 3 Summary of Principal Policies

Introduction of toll measures to optimize traffic flow

Based on the interim report of the Committee on National Arterial Road(Ref. 1) , we will promote studies such as the introduction of a
new toll system to build a sustainable expressway system.
In order to use expressways more wisely, we will consider the full-scale introduction of tolls based on congestion.

Review of metropolitan area tolls

M Traffic congestion frequency on holidays
in FY 2019, and experimental toll system

Background / data
. .. ( congestion
[July 2015: Three Wise Principles of Tolls] frequga%y) 1,200|yen
(1) A fair toll structure based on the level of usage. 200 /Nomalsoo| T o -« W-600 yen
. i yen
(2)A5|m|:?lfeand seamless toll system that transcends manage 100 (Car with ETC) Traffic
ment entities. asora0n9 i
(3) A strategic toll system to optimize traffic flow. "9 10111213 141516 17 1819 20 21 22 23 (ime)

Sequential toll rate revisions in the Tokyo, Kinki, and Chukyo IAverage daily traffic and passing time

regions. Preliminary report on data for July 22 — December 3, 2023
Approx. 800 veh/day
Tokyo Bay Aqua-Line congestion charge (July 2023) 2@ 3
L= 4
2022 2023
« Conducting social experiment introducing congestion-based (Before social (After social
experiment) experiment)

time-varying tolls on Tokyo Bay Aqua-Line which is experienc-

. . . . Average daily traffic volume
ing heavy traffic congestion on weekends and holidays.

Approx. 11 minutes

Time-varying charges will be expanded to ease traffic conges- b eses

tion and equalize tourism demand, and contribute to carbon ) y 1

neutrality, while seeking to build consensus in the local

community. 2022 2023
(Before social (After social
experiment) experiment)

Average transit time
(peak hours on Saturdays)

Main initiatives based on the Interim Report

Implement a review of discounts to address the main current issues regarding nationwide toll discounts.

« In order to equalize tourism demand, exculding the application of holiday discounts during peak periods (year-end and New Year,
Golden Week, and O-Bon holidays) and the real discount rate for expressway excursion passes on weekdays have been expanded [since
2022].

« In addition, late-night discount will be extended to include only the portion of travel during the discount period, in consideration of
vehicle congestion at toll booths. (to be reviewed in FY2024)

« In April 2023, a non-time-specific commuting pass was introduced in Ishikawa Prefecture, with more flexible hours to accommodate
diverse work patterns. A nationwide trial will begin in April 2024, with the aim of full-scale deployment by the end of fiscal 2026.

Promote the introduction of toll system that areR proportional to the distance traveled in order to relieve chronic traffic congestion on
expressways in major metropolitan areas.

Continuation of measures to expand volume discounts

Continuation of measures to expand volume and frequency discounts for motor carriers using ETC2.0.
(Implemented until March 31, 2025, according to the supplementary budget for fiscal year 2023)

Ref. 1: Published on August 4, 2021
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Logistics support in the road sector

In line with the “Comprehensive Logistics Policy Outline”, we will promote road-related initiatives to realize "simple and smooth

logistics," "carrier-friendly logistics," and "strong and flexible logistics.“

In order to address the 2024 logistics problem, we will implement measures to improve the working environment for drivers based on
the "Policy Package for Logistics Innovation" compiled in June 2023.

Ensuring truck drivers have reliable rest opportunities

Background / data
» On expressways, a shortage of parking spaces for large vehicles has become a problem.
« The standard for improvement of working hours for truck drivers requires a rest break every 4 hours of drivin.

Secure parking spaces for approximately 30,000 large vehicles nationwide by FY2022 by changing the layout of parking spaces.

B Number of large vehicle parking spaces expanded by the three NEXCO companies

FY2018 - FY2022 | FY2023 Provision | FY2024 Provision Image of short-time limited
provision Plan Plan parking spaces
approx. 3,000 |approx. 600 vehicles approx. 500 vehicles
vehicles (planned) (planned)

Introduction of short-time limited parking spaces for large vehicles

to ensure rest opportunities.

. . [ g )
M Promotion of relay transportation Kansai |- e {_Kanto : i S, ©
”gw Approximately (o T F5 _'. ’
Promote practical application and adoption of relay ture DEEC hre soo.fmoncm A S e
i i i gg B T i e
transportation by conducting demonstration tests and m a8 -E Y m‘ﬁ‘ s <X
establishing bases Return SS Return _Connected Rarking Miyajima:
Apgroximately Approximately s . T
500 ken 500 kam TR - »
roundtrip day raundtrip day ol CE
trip is possible trip is possible A
Image of relay transportation Connected Parking Miyajima operation

was launched in FY2023

Promote the use of double-trailer trucks to save manpower

Examine route expansion based on operation status and
Background / data operator needs, and develop parking spaces for
« 15 operating companies, 333 licensed units (total). double-trailer trucks.
(as of September 30, 2023)
« Double-trailer truck priority parking: 269 spaces.
(as of September 30, 2023)

Other efforts to improve logistics efficiency

Relaxation of traffic time zone conditions for oversized and overweight vehicles in order to achieve the work style reform.

Improve convenience by promoting digitalization of road structure information to shorten the time required for procedures for
oversized and overweight vehicles to pass (routes to be prioritized to be digitalized by FY2026).

Continuation of the expansion of large-volume and high-frequency discounts, and promotion of the six-lane expansion of the Shin-To-
mei and Shin-Meishin Expressways.

Study for the construction of clean-energy automated logistics roads utilizing road space as a new form of logistics where cargo is
automatically transported.



Export infrastructure systems in the road sector

In order to capture the global demand for infrastructure, we will work together with the public and private sectors to promote the

acquisition of overseas road projects based on the “Strategy for Overseas Development of Japanese Infrastructure Systems 2025”

(Ref. 1)and the “Strategy for Overseas Development of the Road Sector(Ref.2).

Background / data

« Demand for transportation infrastructure (road, rail, ports, airports) in Asia

will be US$520 billion/year (2016-2030). (Ref. 3)

« In the overseas construction market, Chinese and Korean companies have

been rapidly increasing their orders in recent years. (Ref. 4)

(billion USD)
o0=H30 Approx. 31
g E‘ @ 5 100 times
B8Z2 60
= a2y
5533 A Approx. 11 ti
pRros. pprox. 11 times

3 Q é % 40 1.0times
e

gs =

g7 04 -

- Japan Korea China

In accordance with the “Act on Promotion of Japanese Companies' Participation in Overseas Social Infrastructure Projects”, we promote the

overseas development of Japanese companies together with expressway companies.

We provide support and encouragement to obtain O&M projects(Ref. 5) for tunnels and bridges to be constructed with loans in yen.

Examples of tendering support

Memorandum of Understanding for cooperation in the field of tunneling (Philippines)
Further strengthen ties with Japanese expressway companies by sharing O&M technologies and
holding workshops on the occasion of the groundbreaking of the first full-scale road tunnel

(Davao Bypass) in the Philippines.

Examples Overseas Development by
Expressway Companies

Non-Destructive Inspection of Structures (US)

NEXCO West Japan established NEXCO-West USA, Inc. to enter the bridge inspection business in
the U.S.A. and to investigate advanced technologies. They received orders for non-destructive
point infrared camera inspection of concrete slabs using an infrared camera.

Established ASIAM Infra, a new road maintenance and management company (Thailand)
Japanese companies including Hanshin Expressway have established ASIAM Infra Company
Limited, a joint venture for road maintenance and management, with Thailand's Don Mueang

expressways in Thailand.

B Major participation road PPP projects

‘India Toll Road Business
NEXCO East Japan, JEXWAY, "
JOIN acquire part of the shares of {C:l:tert::irdijé‘:\ﬁe
the company that controls the
L

. acquired partial stake
aperating companies. rhy =
’ -
- -

P 7

Free Bypass _{

# 1 i

NEXCO West, JEXWAY, JOIN I
acquire part of the shares of

the company that controls

the operating companies, |

Bintaro-Serpong Road X v
{Indonesia) NEXCO West and 1 4 S
JEXWAY to acquired partial stake in 3 A/ \{
operating company e e =

. Business
Workshop on
Road Tunnel
Construction,
Philippine
(November 15,
2023)

Inspection of
concrete slabs
using an
infrared camera

Ceremony to
establish new
company
ASIAM Infra(July
10, 2023)

M Overseas offices of expressway companies

[F5] [india] NEXCO East Japan(2019.11 - ) Ref.1
[Vietnam] NEXCO Central (2008.12 - )

[US] NEXCO West (2011.1 - ) Ref.2
[US] NEXCO Central{z019.8 -}

[Philippines] NEXCO Central (2019.10 - )
[Indonesia] NEXCO West (2011, 7- )

[Thai] Metropolitan expressway Co. (2011.6 - ),
Hanshin Expressway (2023.4 - )

In addition to the above, group companies Central Nippon Exis Company
and Hanshin Technical Laboratory have established subsidiaries in Taiwan
and China, respectively

Ref. 1:The Strategy is based on the "Strategy for Overseas Development of Japanese Infrastructure Systems 2025," which includes the formulation of sector-specific action plans and the creation of multiple
layers of action KPIs, plus specific measures added by June 2023 resolution of the Keikyo Infrastructure Strategy Council Ref. 2: Decided by the Keikyo Infrastructure Strategy Council in February 2019

Ref. 3: Asian Development Bank Meeting Asia’s Infrastructure Needs Ref. 4:ENR'’s The Top International Contractors (2003,2022) Orders received by top companies in terms of global market share for each
year, as calculated by ENR's questionnaire and aggregated by country. Subject companies vary each year. Ref. 5: O&M: Operation & Maintenance
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Realization of a decarbonized society through
promotion of Green Transformation (GX)

- Contribute to carbon neutrality by 2050 -

As natural disasters become more severe and frequent due to climate change, global warming countermeasures are an urgent issue,

and we will promote decarbonization efforts in the road sector based on the " Strategy for Promoting Carbon Neutrality on Roads" to

achieve a carbon neutral and decarbonized society by 2050.

CO2 emissions in Japan

Approximately two-thirds of Japan's total CO2 emissions
are related to the infrastructure sector [Ref. 1] . The road
sector emits about 175 million tons (MT) of CO2 per year,
accounting for about 16% of total domestic emissions.

In order to achieve the government's goal of achieving
the carbon neutrality by 2050, it is necessary to acceler-

| (1.3%)
ate current efforts and promote further measures, as /" =
well as to deepen areas of cooperation with other fields Fal, mari, and ai K /
) - e ) [Road use]
and collaborate with related organizations. ' oo Approx. 160 MT -CO2/year
‘\ e (15.0%)
Mo that can M:ﬁ-ﬁ o
mm;mnﬂa:tmum | _, +

Strategy to promote carbon neutrality on roads]

Directy related to [Emissions from the infrastructure

infrastructure and cther

i -5"-‘105]
.| " conmectiserratusd raepern 640 MT -CO2/year (approx. 62%)

[Emissions from the road sector]
175 MT -CO2/year (approx.

\ 16%)

\ [Road maintenance]

| Approx. 13.3 MT -CO2/year

[Road manageméﬁt]
‘Approx. 1.4 MT -CO2/year
1(0.1%)

CO2 emissions in Japan
(2020):approx. 1.04 BT

- Interim summary (September 2023) -

In order to achieve the government's goal of a 46% reduction in greenhouse gas emissions by 2030 and carbon neutrality by 2050, we will

focus on four pillars of implementation.

M Appropriate road traffic
~ 80

E

£ 60

2 40

Reduce CO2 emissions by improving travel speeds through road
network development and congestion control measures.

M Green transformation of road traffic

4 Promote installation of
= EV charging facilities

M Transformation to low-carbon human flow
and logistics

Establishment of bicycle lanes

M Overall low-carbonization of road lifecycle

Promote introduction
of LED lighting
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Chapter 3 Summary of Principal Policies

Optimization of road traffic

We aim to improve travel speeds by improving road networks and eliminating congestion bottlenecks, as well as to create an environ-
ment that allows people to choose the appropriate travel method in accordance with their location through efforts to promote
functional differentiation by controlling automobile access to living spaces.

Construction of road network

Route for required-
time calculation
o4 oo o g Defore construction

Improve travel speeds and reduce CO2 emissions by promoting the
development of roads that increase productivity, such as ring roads in
the three major metropolitan areas and high-standard roads in rural

Shortened by 25

areas, as well as four-lane roads. minutes
(70 -> 45 min)

Ay AMCET CONSLRUCYION

Shortened by 40
minutes

V. w
Approx. 39% Q\f/
R = ——————— reduction

1

1349 Shortened by 45
| minutes
(100 -> 55 min}

Shortened by 70
minutes
(110 -> 40 min)

418

Lost time (10,000 man-hours/year)

Lost time (10,000 man-hours/year)

0 After the
As of March 31,
2023 Expressway Is fully
constructed

Prospect of easing traffic congestion on the inner side of Tokai Kanjo
Expressway due to the development of Tokai Kanjo Expressway

Elimination of congestion bottlenecks

Smoothen traffic flow through flexible
and area-based traffic congestion
countermeasures such as partial

.| Continuous trafic [~
congestion in the area |

N

improvement of roads and elimina-
tion of bottlenecks by detouring
around railroad crossings, creating
multi-level intersections.

Bottleneck countermeasures (provision of
additional lanes)

Image of regional congestion countermeasures

Efforts to curb and disperse automobile use

Promote society-wide efforts to effectively utilize traffic
capacity by diversifying demand through transportation
demand management (TDM), including toll measures.

Social experiment with
time-varying tolls on the Tokyo
Bay Aqua-Line

Promote appropriate functional differentiation of roads in
the living space by promoting the provision of arterial roads
as necessary in conjunction with traffic safety measures
such as "Zone 30 Plus" and other wide range of speed
control, entry control, and speed reduction measures.

Examples of approach
control and speed
control measures
(Rising bollards,
humps)

Realization of automatic operation

Promote efforts to realize and expand automated driving through road-vehicle coordination such as intersection sensors.
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Shift to low-carbon human flow and logistics

Promote low-carbon transportation through the use of public transport, bicycles and creating people-first road space, and promote

low-carbon logistics by improving transportation volume and logistics efficiency.

People flow: low-carbon road transportation

Promote the development of spaces for bicycles Bl Establishment of bicycle lanes M Example of mobility hub
and e-scooters that are appropriately separated
from pedestrians and motor vehicles.

Promote the spread of cycle trains, cycle buses,
shared cycles, car sharing, and other forms of
public.

Support the introduction of public transporta-
tion systems such as Bus Rapid Transit (BRT),
and promote the development of transportation
hubs such as bus terminal and mobility hub.

Fujisawa City, Kanagawa Prefecture Saitama City, Saitama Prefecture

B Example of cycle train

Promote the development of safe and secure
traffic space that prioritizes people through the
use of pedestrian-friendly roads (HOKOMICHI,
Pedestrian Convenience Road System) and Zone
30 Plus initiatives.

Kinokuni Line (Wakayama Prefecture) Kobe City, Hyogo Prefecture

Logistics: low-carbon logistics and transportation

Based on operational conditions and operator needs, consider the expansion of routes for double-trailer trucks and promote the
improved provision of parking space.

Promote the implementation of demonstration experiments and the development of relay bases for the practical application and
diffusion of relay transportation.

Set up automated driving lanes on the Shin-Tomei Expressway and other expressways during late-night hours to realize automated
truck driving through road-vehicle coordination.

Study on the construction of automated logistics roads with clean energy utilizing road space as a new form of logistics in which cargo
is automatically transported.

M Image of utilization of road space

Approx. 40%
reduction

-

-

reduction

Average CO2 emissions
CO2 per thousand ton-kilometers)
o &

1 3
(]
=}

#1/

w

©

—

Large truck

(12m vehicle) 21m vehicle >21m vehicle

[Double-trailer trucks]

=
Reduction of CO2 emissions from double-trailer
trucks(emissions per thousand ton-kilometers)

Car sharing

M Examples of the use of HOKOMICHI

Shoulder and slope Median strip Road shoulder



Chapter 3 Summary of Principal Policies

Greening of road traffic

In light of the trend toward next-generation vehicles, we will expand initiatives for power generation, transmission, and supply in road
spaces, in cooperation and collaboration with related ministries and agencies, to contribute to the spread of next-generation vehicles
and improvement of the driving environment.

Background / data

» Status of EV charging facilities: as of April 2023
Michi-no-Eki: 875 (approx. 73%)
SA/PA: 400 locations (approx. 45%)
« Number of information signs for EV charging facility: as of April 2023
Michi-no-Eki: 331
SA/PA: 272 locations

Driving environment: promoting the development and popularization of
next-generation vehicles

M Large next-generation vehicle (image)
Consider relaxation of general limits on vehicle width and length, and revision of
road structure standards for major roads connecting logistics centers, after
confirming trends toward larger dimensions of next-generation vehicles.

Power generation: utilization of renewable energy

Promote the introduction of renewable energy sources such as solar power gener-
ation equipment on management facility buildings and road sites.
M Solar power generation in road space

Power transmission: utilization of the road
network to accommodate the power grid

Utilize road space to accommodate [l Utilization of road space to

power grid and develop a wide-area accommodate power grid

coordinated power grid that are (Assuming undergrounding that does
not interfere with traffic)

connecting areas with high potential for

renewable energy and areas with

electricity demand.
' Kaikyo Bridge Akashi M nformation sign for EV

Source: Kansai Charging facilities

Transmission and
-
B0 R g

Distribution website

!S\g:—:jl,\ "%g
tatsui

utatsui

Power supply: establishment of an environment
for charging and recharging next-generation
vehicles

M Promote installation of EV M Hydrogen station installed at

Promote the spread of next-generation vehicles
charging facilities Ashigara SA (outbound)

by cooperating in the installation of EV recharging

facilities and hydrogen stations, and develop EV
charging facility information signs.

EV chargers on expressways: 511 (2022) -> approx. 1,100 (2025)
Target number of EV chargers at Michi-no-Eki: 898 (2022) ->
1,000 - 1,500 (2030) (Ref. 1)

Ref. 1: Guidelines for Promoting the Development of EV Charging Infrastructure (October 2023: Ministry of Economy, Trade and Industry)
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Low-carbonization of the entire road life cycle

We promote the reduction of CO2 emissions over the entire life cycle of road planning, construction, and management, including
extending the service life of road infrastructure.

Background / data

« CO2 emissions from road construction: FY 2021

Approx. 13.3 million tons - CO2/year (approx. 1.3% of total domestic emissions)
« CO2 emissions from road maintenance: FY 2021

Approx. 1.4 million tons -CO2/year (approx. 0.1% of total domestic emissions)

Extending the service life of road infrastructure

Promote a low-carbon society by systematically extending the service life of infrastructure from the viewpoint of preventive
maintenance and reducing the frequency of infrastructure renewal.

CO2 absorption and utilization of low-carbon materials

M Promotion of road greening

) M Image of CO2 absorbing concrete
Promote road greening and better

management through systematic SO ame en;%g;ohama g o T

maintenance and management of !:Em‘m 5 X o o !:’!g

roadside trees. 18 B ey ll‘ ;:‘: 1
furnace

Promote the introduction of
low-carbon materials.

Yokohama City, Kanagawa Prefecture

02021 KABMA

(Source: Kajima Corporation website)

Low-carbon road planning, construction, and management

M Conversion of management
vehicles to next-generation

Reduce CO2 emissions in road construction M Utilization of ICT construction

through innovations in construction
methods, such as precasting, and the use
of ICT construction.

Promote the introduction of
next-generation patrol cars and other
administrative vehicles, while taking into
account the development status of
heavy-duty vehicles.

Promote LED and advanced road lighting. .CImage of advanced road lighting

Light dimming when not detected
Sensors

.
iﬁ\sil lights on when detected

AAAAAALS

Complete conversion of national highways
under jurisdiction of MLIT to LED lighting
by FY2030 (approx. 40% at the end of
FY2022).

Senso

Study on standardization of evaluation

methods for CO2 emissions and reductions

in the road sector.
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Digital Transformation (DX) of road System
- Promote XROAD -

In order to use roads safely, wisely, and sustainably, we will accelerate the "xROAD" DX initiative, which aims to make road surveys,

construction, maintenance, management, and administrative procedures more sophisticated and efficient through the introduction

of new technologies and the utilization of data.

Policy and examples of initiatives for DX road system
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[Policy] Through the use of new technologies such as Al and ICT

@ Improve the sophistication and efficiency of road survey, construction, maintenance and management, etc.
(2 Make procedures and fee payments online, cashless and contactless.
(3 Improve the sophistication of data collection, utilization of accumulated data, and openness.

M Assistance for automatic
driving

Promoting efforts to realize Mautomated
driving trucks Kwith road-vehicle
coordination by providing information such
as of merging assistance information on
some sections of the Shin-Tomei
Expressway.

B Next generation ITS

Promoting next-generation ITS utilizing
innovative technologies with the aim of
solving transportation issues by
contributing to social and economic
activities.

M Utilization of data

Establish a "Road Data Platform" to
promote advanced and efficient road
management and data utilization in a wide
range of fields.

Photographs of
the deformity to
be checked

Al to output|}
similar images
from DB

M Establishment of a new
road traffic survey system

Review the conventional national survey on
road and street traffic conditions by utilizing
big data such as ETC2.0, to establish a new
road traffic survey system.

=, f
-

| through manual :
| ebservation and

destribution of survey {

| forms |

|

|

|

my = :
.
{Track usage on a single |Monitor usage on a case-

iaa\-' every five years

{by-case basis according to
| poticy abjects

M Advancement of road
management

Promote further advancement and efficiency
of road maintenance and management by
promoting the introduction of new
technologies such as Al and ICT.

M Improvement of
convenience

Promote effidency of administrative
procedures, cashless payment through
ETC-only expressways, and various types of
payment methods on and off expressways
through the use of ETC.

o) X va A
@ Alternative Route XN .
r -

Future development of DX in the
road system

B Up to the end of FY2022

Advancement of road management

+ Commenced deployment of snow removal equipment that can be
automatically controlled

Increase in sophistication and efficiency of administrative procedures

+ Started operation of the system to confirm special vehicle passage

Data utilization and release

+ Operation and release of road facility inspection database

B Up to the end of FY2023 '

+ Publication of road base map information
« Real-time traffic volume data

M Up to the end of FY2024 '
Supporting the realization of automated driving

- Promote initiatives to realize automated driving trucks

Data utilization and release

+ Operation of the road data platform to begin

BMFrom FY2025 '
Increase sophistication and efficiency of road maintenance and management

- Improvement of convenience for road users

Improve safety and convenience for road users

+ Development and operation of next-generation ITS

Chapter 3 Summary of Principal Policies

Support from the road side for the diffusion and promotion

of automated driving

In addition to promoting efforts toward the realization of automated trucks on expressways, we will provide focused support for the

efforts of local governments that aim to develop towns that utilize automated driving.

Improvement of the road environment necessary for automated vehicles

Background / data

+ [Government Targets] To realize Level 4 automated trucks on expressways around FY2025; social implementation from

FY2026 onward.

In FY2024, lanes for automated driving (ref.1) at 100 km or more will
be set up during late-night hours on a section of the Shin-Tomei
Expressway (Surugawan-Numazu SA to Hamamatsu SA).

From FY2025 onward, expressway lanes for automated driving
will be developed on the Tohoku Expressway and other roads.

Promote efforts to realize road-vehicle coordinated automated
trucks by providing information on merging assistance, falling
objects, and construction regulations.

AP Vehicla dataction sanscrs Merging assistance information

. e} rging v

Debris information | :
etk ]

“" Road
administrators

Construction
restriction
information

Regional support using automated driving

Background / data

- [Government Targets] To provide regionally limited unmanned automated driving services in approximately 50
locations by FY2025, and in more than 100 locations nationwide by FY2027.

« [MLIT Target] (specific initiative) To double the number of "year-round operation projects on general roads" that lead to
social implementation to more than 20 locations; to plan and operate at least one location in each prefecture.

Prepare a guide for the introduction of automated driving based
on the results of demonstration experiments, and provide focused
support for the development of a driving environment based on
urban development plans that utilize automated driving.

M Guidance for the introduction of automated driving (Image)

Guidance for the
introduction of
automated driving

How to install automated
operation assistance
facilities

Promote efforts to provide information on road conditions
order to realize automated driving services on general roads.

M Information on road conditions
Demonstration experiment (Maebashi City)

Moving vehicles
t

| 4%
Facilities for
information provision

Provides detection information to automated vehicles

in
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Chapter 3 Summary of Principal Policies

Promotion of next-generation ITS

In response to the maturing and increasingly complex nature of social and economic activities, we will promote next-generation ITS
using innovative technologies to solve transportation problems and contribute to social and economic activities.

Background / data

« Around 90% of new car sales are expected to be connected cars by 2035 (Ref. 1).

« Overseas ITS promotion efforts are accelerating.
« In Europe, the C-Roads (Cooperative Roadside-to-Vehicle ITS) project is progressing, and vehicle data formats are
being standardized (FMS standard) to improve logistics efficiency.
« In China, roadside-to-vehicle cooperation system by 5G is under construction.
« Singapore plans to shift to a next-generation ERP (road toll collection system) using GNSS satellite positioning from
the second half of 2023.

Study approach for next generation ITS

Based on the discussions of the study group on
next-generation ITS consisting of industry, government,
and academia, set targets for next generation ITS,
specify the required services and necessary data from
both public and private perspectives, and promote the
development of a data integration infrastructure for
both inside and outside of vehicles.

M Image of the data linkage infrastructure inside
and outside the vehicle

Consideration from a road

administer” " ation perspective Private sector perspectives

Policies and
services that road
administrators
wish to realize

Technologies and
systems used

Functions that next generation ITS | Functions that next generation ITS
| should have should have

Implementation of pilot projects

First, for services to solve urgent social issues(Ref. 2) M Proposed image of pilot project

of high social concern, "preliminary projects" that
can be realized in the short term even with current ik

electric vehicles Support for automated

driving trucks and

technology will be established, and verification A general vehicles
experiments will be conducted. =g

Through demonstration experiments, we will
establish the functions that next-generation ITS
should have from the viewpoints of road administra-
tion and the private sector, and clarify aims for future

Quicker predictive
Appropriate i detection and

passage for large Risk reduction for confirmation of stuck

roads in the medium and long term. atilcias pedestrian and
- bicycle traffic

Ref. 1: Fuji Keizai, "Future Outlook for Connected Car, V2X and Automated Driving Related Markets 2021".
Ref. 2: Safety and security, carbon neutrality, human flow and logistics (automatic operation)
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Providing high-level road infrastructure services
by mobilizing Al, ICT and other technologies

Through the active introduction of Al, ICT, and other technologies and the use of data, we will realize more sophisticated and efficient
road survey, construction, monitoring, inspection, maintenance, and management, as well as promote the use of data, including in

the private sector.

Background / data

« Number of skilled workers in the construction industry,who is indispensable

for road maintenance, has declined.

1997 (peak): approx. 4.55 million -> 2021: approx. 3.11 million (approx. 30%

decrease)

Promotion of i-Construction

Promoting i-Construction, including the introduction of ICT construction using 3D
data and more advanced utilization of 3D models.

Construction of a road
data platform

M Configuration image

Road data platform
M Concept

" Road data platform “xROAD”

AP APL APL AP

=
s E
52
$
o
]
8

t : Portal site
Establish a "Road Data Platform" to promote road management and E ) | r > m |
performance management utilizing data. L o8 ] | “Mew information E

Elsmants Rt -'-'-. it -Suun:em-rle (Rond wlwia ]
Partial release of data will enable data utilization in a wide range of fields, g Basic application ]
including the private sector. e mtbaeratl| (isad veor/psbvatn

. on map, sector]
£ om
Measures to strengthen the road § | o o
oege o o L g "._/' Separate application

management system utilizing Al and ICT — I ;

- Boost performance and efficiency by
utilizing Al, ICT, and accumulated data
for inspection, construction, and record-
ing, for appropriate maintenance and
management of roads.

- Accelerate the advancement of road
management, including early detection
of abnormalities through automatic
traffic obstacle detection systems.

* CCTV cameras on emergency transportation roads in

sections that require constant observation.
Installation rate (2019 to 2025): 0% -> approx. 50%

- Revise the maintenance management
standards(Ref. 1) for national highways
under jurisdiction of MLIT by June 2024
to improve the sophistication and
efficiency of road patrolling.

M Image of streamlined
input/output of
inspection results

Confirmation of
previous results on-site

On-site input of
inspection results

Nationwide road facilities Inspection
Database (Inspection DB)

M image of advanced soundness
inspections

<Prior + Utilize manually extracted past cases of similar
situation> damage for soundness inspections

<Going * Al outputs similar cases quickly
forward> - Use comprehensive check of similar defects and
structures in soundness inspections

J <

o

Photographs of
faults to be
checked for

Al outputs similar images S_oundngss
inspection

M mage of advanced soundness
inspections

Visual check from inside the
patrol car{weeding, building
limits, fallout, potholes)

Ref. 1: Standards for maintenance and administration of general national highways and expressways managed by the national government (Draft) (Revised March 29, 2013)

71



Digitization of administrative procedures and improvement of

convenience for road users

To improve productivity and convenience, we will promote streamlining of administrative procedures, cashless operation by making

expressways ETC-only, and various types of payment inside and outside of expressways by using ETC.

Background / data

<Number of permits for oversized and/or overweight vehicles>
Approx. 390,000 (2017) -> Approx. 520,000 (2022) [approx. 1.3 times]
<Road Occupancy Permit (aggregated results by Regional Development Bureau)>
Number of permits: Approx. 40,000 (average annual number of permits for national highways

under jurisdiction of MLIT: 2018 to 2022)

Expediting procedures for oversize and overweight vehicles

Promote the computerization of road information, and expand
the use of the Vehicle Passage Confirmation System for oversized
and/or overweight vehicles, which allows registered special
vehicles to pass through immediately.

Digitization of road ledgers

Digitize road ledgers and make them available on the website.

Digitization of procedures for permitting
utilization at specified vehicle stopping
facilities

M Oversize and overweight Vehicle Passage
Confirmation System (New system through
promotion of digitalization)

ehicle registration s i _
Business (one timi\ only) (IR [ oo )
partner
Search for a route
(Request confirmation)
Immediate
Administration

Answers to passable routes (instant map display on the web)

Actual traffic Passage (Passage is allowed along the route for which the answer was received)

When passing Current  [Enforosment at control
; aﬂer p H q £ l. Wim

-

== Route check / weight check

Establish an environment where bus and other operators can apply online for stop permit procedures.

Establish an environment where bus and other operators can apply online

for stop permit procedures

M Examples of ETC-only tollgates

Digitize location information of occupied properties to promote proper

road management and prevent road construction accidents.

Centralized online procedures for road occupancy permits, including those

from local governments.

Information on optical fiber capacity will be consolidated and disclosed to

the public and local governments, and the format of licensing procedures Metropolitan Expressway Inner Circular Route

will be standardized and made available online.

Improving convenience of Expressways

Systematic promotion of cashless payment through the conversion of
tollgates on expressways to ETC-only, to improve operational efficiency and

reduce tollgate congestion.

Promote introduction of ETC multi-purpose use service(Ref. 1) on public toll

roads and parking lots.

Kasumigaseki (clockwise direction) entrance

B Example of ETC multipurpose use
system application

November 2023 Introduced in private parking lots
Introduced at Misato-Nagareya- July, 2017
ma Bridge toll road

Ref. 1 A system that enables the use of ETC technology outside of expressways while realizing cost reductions through the centralized processing of payment information.
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Improvement of safety, security and
liveliness in road space

- Improve comfort of regions and towns -

To realize a society in which all people can live safely, securely, and comfortably, we will promote traffic safety measures, universal
design, the elimination of utility poles, and the creation of space for bicycle traffic. We will also promote initiatives to meet diverse
needs for road space, including new mobility such as e-scooters and the creation of lively communities.

Creating safe and secure road space B Number of fatal and injury accidents
) ) ) by road type

Necessary to promote traffic safety measures, as many accidents still occur

even though the number of traffic accidents is on the decrease P

- Necessary to promote the conversion of automobile traffic to motor 80

vehicle-only roads and arterial roads, and to promote functional differentia- 60 210,000 Arterial Road*

tion from residential streets.
40 Residential 210,000

As Japan faces an aging society with a 20 210,000 streets*

declining birthrate, it is necessary to 0 000
develop spaces that are safe, secure,
. . . . 2005 2008 2011 2014 2017 2020 2022
and designed with consideration for
i i *Arterial roads: counted as roadway width of 5.5m or more
the Universal DESIgI’l. *Residential streets: counted as roadway width of less than 5.5m
Source: based on annual report of traffic accident statistics
Realization of diverse B Walking space with M Secure space for passage
needs for road space Universal Design of bicycles

Diverse needs for road space, including the
installation of open cafes and parklets on
sidewalks™ to create liveliness and improve
the attractiveness of the city.

* Efforts to create stagnant space mainly by utilizing shoulders
and stopping lane

Bicycle lane (Musashino City, Tokyo)

B Open cafe on the sidewalk

Road policies diversify in response
to the needs of the society

National Route 8: Tsuruga City, Fukui Prefecture

.Installation of parklets Emergence of new forms of mobility, etc.
Development of sharing services /

| TTEEES Ensuring the safety of roads close to home, etc.
Creating a safe and comfortable environment for bicycles
Promotion of the barrier-free environment
Placing power lines underground (disaster prevention, scenery)

Traffic congestion countermeasures, accident countermeasures, etc.
Road network development

Minami Ise-machi Dori parklet: Nagoya City, Aichi Prefecture
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Developing a safe and secure road space

Promote the development of safe and secure road space by further improving the safety of arterial roads, shifting automobile traffic,
taking wide range of measures to control the speed of traffic on residential streets, and prevent passing traffic from entering.

Background / data

» The number of road accident fatalities in 2023 was 2,678.

+The fatality and injury accident rate on residential streets(Ref. 1) is much higher than on other roads (about twice as high as on
arterial roads and about 18 times as high as on roads for exclusive use of motor vehicles).

+As a result of the joint inspection of school routes(Ref. 2), of the 39,000 locations where measures were required, as of September
30, 2023, they have been completed at about 31,000 locations, with provisional safety measures at 35,000 locations. We aim to take
measures at all locations by the end of FY2023, including provisional measures.

« “Zone 30 Plus" (Ref.3) development plans have been established in 122 districts nationwide. (as of March 31, 2023)

Promote intensive countermeasures in areas at risk(Ref. 4) of Promote measures such as the construction of sidewalks and

accidents. protective fences based on the results of joint inspections of
school routes through the Traffic Safety Measures Subsidy System

Promote "Zone 30 Plus" maintenance on residential streets (Emergency Measures for School Routes).

through the traffic safety measure subsidy system (coordination

within the district). Promote the use of big data for efficient and effective traffic safety
planning and community consensus building.

M image of “Zone 30 Plus”

=1 Maximum speed 30 km/h zone regulation
i=d (Zone 30)
Entrance to Zone 3_0 | [— A Physical devices (measures to control entry)

O Physical devices (measures to control speed)

- Rising bollard + Improvement rate of sidewalks on school routes (2019

In;linelwithitraffichl ] ' : t0 2025): 53% -> 57%.

control 2 3 bl " N ; g ! ., + Reduction rate of fatal and injury accidents in

Bollards]rise} | - | 1 ' accident-prone spots on arterial roads (2025): about 30%
=, : 5 reduction compared to 2019

+ Reduction rate of fatal and injury accidents on

community roads (2025) by measures combining

30km/h speed limit in Zone 30 and maintenance of

humps and narrow strips: about 30% reduction

compared to 2019

Ref. 1: Arterial roads (national highways, major regional roads, prefectural roads (excluding overlaps with roads with access control)) and residential streets (roads other than those with access control
and arterial roads (including roads other than those under the Road Act))

Ref. 2: Implemented in response to a traffic accident that occurred on a school road in Yachimata City, Chiba Prefecture, in June 2021.

Ref. 3: Cooperative measures to ensure traffic safety for pedestrians and others through close cooperation between the police and road administrators from the study stage, through an appropriate
combination of zone regulations (Zone 30) with a maximum speed of 30 km/h and physical devices

Ref. 4: Areas of high accident risk on arterial roads (e.g., areas with high accident frequency and potential hazards) jointly designated by the Ministry of Land, Infrastructure, Transport and Tourism and
the National Police Agency as areas where countermeasures are to be intensively implemented.
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Promotion of railway crossing countermeasures

In accordance with the Act on Promotion of Railway Crossings, crossings to be improved are designated, and measures such as
multi-level and barrier-free crossings are promoted through systematic and intensive support by utilizing the subsidy for improve-
ment planning project of level crossings.

Measures to improve railway crossings

Background /data  (asofJanuary 2024)

« Crossings requiring urgent countermeasures (charted crossings): 1,336 crossings
» Ministerial designation of level crossing roads to be improved: 649 location

Promote transparency of the consultation process by M Case study
opening railroad crossing improvement council
meetings to the public, and visualization of counter-
measure status by publicizing the "level crossing road
safety passage chart for 1,336 locations”.

Based on the guidelines(Ref. 1) revised in response to

accidents involving persons with visual impairment at

railroad crossings, railroad crossings on specified roads
(Ref. 2) were designated by the Minister of Land,
Infrastructure, Transport and Tourism to promote

: Barrier-free measures Pedestrian gmdpahed
barrier-free measures. L el crossing facility
M Flow of measures based on the Act on Promotion

of Railway Crossings

If the results of the evaluation

Disaster response

649 locations indicate that improvements are
(As of January needed
= 2024) I I
Background /data  (asoflanuary 2024) %Eg 3 . 3 233
Eéé 1,336 33 Z 3 8 3g§§ —
S . . . . locations| 5 g 252
« Ministerial designation of level crossing roads with gg “3""9 82 4 - Ef - 8% - 53 - E
= M =@E o082 To :
disaster management methods: 469 locations B §a’~.a.a 837 g?‘g é3 $5
=/ g983 3532 % 83 €9
0 g4 35t S 22 83
= =8 2 =]
Promote measures such as periodic trainings to ensure that ﬁ; .gg £ %9..3 %5 =3 g
T .y . . B ] | o a2
priority is given to avoiding long periods of blockage in the g‘ﬁ %ﬂ i g §~,3.
event of a disaster by designating level crossing roads with EE a
disaster management methods. Level Crossing Road Improvement Council
[road administrators, railroad operators, national government, prefectures, etc.]

* Number of railroad accidents (2025): Approx. 10% decrease from FY2020
* Time lost due to railroad crossing blockage (2018 -> 2025):
1.03 million man-hours/day => 980,000 man-hours/day

Level crossing road training
conditions to establish disaster
management methods

Ref. 1: Universal Design Guidelines for Road Transportation (revised January 2024)
Ref. 2: Roads designated by the Minister of Land, Infrastructure, Transport and Tourism, such as roads that comprise the lifestyle-related routes positioned in the Barrier-Free Basic Concept
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Improving the safety and reliability of expressways

To prevent head-on collisions, the earthwork section and small and medium-sized bridges were mostly completed in 2022, and new
technology will be installed on long-span bridges and tunnel sections on a trial basis on actual roads to verify its effectiveness.

To achieve zero serious accidents due to wrong-way driving on expressways by 2029, we will promote measures to prevent wrong-way
driving on expressways, as well as countermeasures against accidental wrong-way entry of mopeds and pedestrians.

Measures to prevent head-on collisions in provisional two-lane sections

Background / data

« The fatal road accident rate on provisional two-lane expressways is about twice as the rate on expressway segments with four or
more lanes. (Ref. 1)

» As of December 2023, out of 9,710 accidents involving contact with wire ropes nationwide, there were 17 accidents involving a
vehicle veering into oncoming traffic, none of which were fatal. (Ref. 2)

New technology that meets the performance requirements for B New technologies to be installed on actual roads
preventing vehicles from deviating from the road is being installed on a trial basis, awarded in an open competition.
on a trial basis at 13 locations (approx. 3 km) on actual roads .

nationwide to verify its effectiveness in long span bridges and _

tunnel sections. ‘

Plans are in place to expand the trial locations by approximately 11

km to verify effectiveness.

Selection of two technologies for long-span bridge and tunnel sections

Countermeasures against wrong-way driving and wrong-way entry

Background / data

« The number of serious accidents due to wrong-way driving on expressways decreased by approximately 20 per year before 2016,
and has been decreasing by approximately 13 per year since 2017(Ref. 3).

« Of the 3,828 incidents (FY2022) of pedestrians and vehicles entering highways by mistake, 56% were mopeds, 30% were pedestri-
ans, and 13% were bicycles.

Promote color pavement of public roads as a countermeasure for the merging and entrance/exit areas, which account for approximately
40%(Ref4) of the locations where wrong-way driving incidents occur, and the practical application of road-vehicle coordination systems
using image recognition technology.

Promote countermeasures against wrong-entry of mopeds and pedestrians as well as countermeasures against wrong-way driving at
highway entrances and exits.

Approx. 40%

Other / s
Unknown Merging /
entrance / exit

35 sections
Single-lane
section 78
46
<Number of -
15 incidents of driving
30 Tollgat on the wrong side of Wrong-way driving
Before and | plaza the road by warning signs
after tollgates 'section location>(2022)

Colored pavement Roadside-to-vehicle technology

Ref. 1: Expressway (toll) (2013 - 2021)

Ref. 2: Wire rope installed: approx. 1,524 km (as of December 2023) [Earthwork section approx. 1,502 km, small and medium bridges approx. 22 km]
Ref. 3: Before 2016: 2011 to 2016 data; after 2017: 2017 to 2022 data

Ref. 4: 2022 data
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Promotion of universal design

We promote universal design of roads around major railroad stations and other areas throughout Japan in order to realize communi-
ties and towns where people with all mobility levels, including the elderly and disabled, can move around safely, securely, and
smoothly.

In order to realize "Building Child-Centered Towns", promote the development of child-rearing support facilities at Michi-no-Eki
roadside rest areas throughout Japan.

Background / data

« Expansion of the designation of specific roads (Ref. 1) based on the Barrier-Free Act (July, 2019).

Expanded designation: approx. 1,700 km -> approx. 4,450 km

. . . ers . . Covered priority
« Major child-rearing support facilities at service areas | maintenance rate (as of April 2023) Babgﬁ,?gﬂg :"’daa'?ble parking spaces for
and Michi-no-Eki. pregnant women
- Major child-rearing support
facilities at service areas and Michi- | 20% (245 facilities) | 29% (350 facilities)
no-Eki (1,204 facilities)

*Completed at 220 SAs with commercial facilities on expressways

Promotion of barrier-free accessibility of specified roads

Promotion of barrier-free access to specified road designated
under the Barrier-Free Act.

* Rate of creating barrier-free specified roads '%ﬂﬁ"&%ﬂu‘ -

(2018 -> 2025): approx. 63% -> approx. 70%

Road space development that takes T
universal design into consideration

Instaliation of guidance sigrs
on railrond crossing paths

Promotion of the guideline which shows barrier-free standards
and universal design for roads.

Driving support for a variety of
mobile entities

Edge structure of pedestrian crossing with
consideration for persons with visual
Inspection by the impairment, wheelchair users, etc.

Verify the feasibility of utilizing 3D point cloud data of walking
space for road management, and study driving support for parties involved

various mobile entities such as automatic delivery robots.

Curbstone at which
vehicles can stop
without leaving a gap

Development of childcare support facilities at
"Michi-no-Eki"

Promoting the development of childcare support facilities at "Michi-no-Eki" nationwide.

Covered priority parking
spaces for pregnant
women

| Baby Corner available 24
hours a day

Targets for development of child-rearing support facilities at "Roadside Stations" nationwide (2019 to 2025): approx. 4% -> over 50%

Ref. 1: Roads designated by the Minister of Land, Infrastructure, Transport and Tourism, such as roads that comprise major residential streets positioned in the Barrier-Free Basic Concept
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Chapter 3 Summary of Principal Policies

Create vibrant, people-centric street spaces

Responding to various needs, we create vibrant road spaces, and improve the attractiveness and vitality of local communities. We also
work to realize "road spaces focused on people" through the utilization of sidewalks and shoulders, and the safe coexistence of pedes-
trians and vehicles.

Promoting the renovation of street space

Background / data

« Increasingly diverse needs for road space, such as liveliness, safety, and new mobility.

« With the increasing need for street spaces where people can stay and interact with each other, realization of "road spaces focused
on people" is expected.

« Number of designated pedestrian-friendly roads (HOKOMICHI): 119 roads in 44 cities, wards, and towns (as of May 31, 2023)

Flexible use of sidewalks, shoulders, etc.

Promote the expansion of pedestrian
and other spaces by reallocating street
space.

Promote street vibrancy initiatives in
each area using the HOKOMICHI system.

Promote the development of the road
cooperative organization system and
cooperation with the HOKOMICHI

. Example of HOKOMICHI
system to enhance road maintenance (imejicity, Hyogo Prefecture)

Example of HOKOMICHI
(Ogaki City, Gifu Prefecture)

and management.

Prepare a collection of examples of
parklets and guidelines for flexible use of
shoulders and other facilities.

Example case of parklet Example of car sharing using shoulders
(Yokohama City) (Chiyoda Ward, Tokyo)

Creating streets where pedestrians can coexist with vehicles

Study to create a busy street space where pedestrians and vehicles can safely coexist by controlling the speed and flow of vehicles.

Example of a road where
pedestrians and vehicles coexist
- (Kyoto City)

Example of a road where
pedestrians and vehicles
coexist (Izumo City)
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Improve the environment for and promote bicycle use

Based on the Second Plan for the Promotion of Bicycle Use ,we will promote the creation of a safe and comfortable environment for
bicycle use by encouraging local governments to formulate bicycle use promotion plans.

Improvement of safe and comfortable environment for use of bicycles

Background / data
« The number of bicycle and pedestrian separated spaces is approximately 4,686 km. (as of the end of FY2021)

Accelerate the development of appropri-
ately separated spaces for cyclists
through the revision of the Guidelines
(Ref.1).

M Bicycle path

Establish a regional promotion system to
strengthen cooperation among related
parties, and promote the development of
the local Bicycle Use Promotion Plans

(Ref.2) by providing new know-how. -
(Takatsuki City, Osaka)
Number of municipalities that have formulated plans (Ref.

3) (2020 -> 2025): 89 -> 400

Conducting surveys of advanced overseas

bicycle policies. (e.g., Plan Vélo in France)

Promote the use of shared bicycles

Further promote the spread of shared bicycles by providing know-how to local govern-
ments and visualizing the effects of their introduction through guidelines(Ref. 4).

Promoting the introduction of bicycle commuting

Strengthened promotion of bicycle commuting through the "Certified Bicycle
Commuting Company" Declaration Project system(Ref. 5) and guidance.

+ Share of bicycles used for commuting (2015 -> 2025): 15.2% -> 18.2% S Eﬁ; Shared
’ " cycles(Shizuoka

- City,
Shizuoka
" Prefecture)

Promotion of cycle tourism

Creating a world-class cycling environment by improving the riding environment(Ref. 6).

+ Number of model routes for the development of advanced cycling environment (2019 -> 2025): 56 -> 100 routes (R1—R7)

Promote the
use of shared
bicycles

Promote the acquisition of liability
insurance for cycling

Background / data

« Mandatory membership by ordinance: mandatory in 32 prefectures, effort required in 10 prefectures (as of April 2023)

Support for the enactment of ordinances by prefectures and provision of information on the necessity of insurance coverage.
Bicycle insurance coverage (2020 -> 2025): 59.7% -> 75%
Ref. 1: "Guidelines for Creating a Safe and Comfortable Bicycle Use Environment" (July 2016) Ref. 2: According to the Act on Promotion of the Use of Bicycle, prefectures and municipalities must

endeavor to establish local Bicycle Use Promotion Plans  Ref. 3: Number of local Bicycle Use Promotion Plans that include a plan for bicycle networks  Ref. 4: "Guidelines for the Introduction and
Operation of Shared Cycle Businesses" (September 2023) Ref. 5 : Number of declared companies: 60 (as of November 2023) Ref. 6 : Creation of a world-class cycling environment

79



Chapter 3 Summary of Principal Policies

Promoting the removal of utility poles

To improve road accident prevention, ensure safe and comfortable traffic spaces, create favorable scenery, and promote tourism, we
will promote the removal of utility poles in accordance with the plan for promoting pole-free roads. (Ref. 1)

Background / data
« Japan is behind other major cities in other countries in terms of removing utility poles.

<> Tokyo 23 wards: 8%, Osaka City: 6% *Based on road extension (2020)

<> London, Paris, Hong Kong: 100%  *Based on cable extension (2004)

« Based on the plan to promote the elimination of utility poles, elimination of 4,000 km of utility poles over a five-year period was
started in FY2021.

« The number of utility poles nationwide is approximately 36 million, and the number of new poles increased by 48,000 in FY2021.
» 98% of emergency transportation roads have been designated as prohibited for new utility poles.

Thorough cost reduction Conventional method Comprehensive outsourcing
Revision of the "Guide to Cost-Effective Methods" e @

is planned to promote the use of low-cost @ — j @ B e
methods such as direct burial of pipelines, various f’”‘ o {5"%& U . m.,@
maintenance methods, new technologies and @5 ¢| ge ’

new materials, to promote cost reduction. £ §‘«a {j; . o i o

L Aay Tehote.
Cost reduction of approximately 20% on average s e

by FY2025(Ref. 1).

Primarily coordinated by Delegate all coordination to line
the road administator managers

Speeding up the operation

Improve the speed of the joint conduit project through the use of PFI methods, the introduction of
comprehensive outsourcing and other ordering methods.

Target to halve the project period by FY2025 (from an average of 7 years to 4 years) (Ref. 2).

Dealing with new and existing poles

Promote measures to control new utility poles in cooperation with related ministries and agencies
« In principle, install no utility poles when implementing road projects.

« Promote efforts to improve conduits at the same time as road construction when future demand
for electricity is expected.

« Expand occupancy restrictions for narrow roads and traffic safety.

Start procedures to restrict utility poles by prioritizing sections where the elimination of utility poles
is underway.

In areas where poles have not been removed, we will promote the removal of poles in cooperation
with the cable managers.

Maintenance that takes into consideration the
importance of the route

Disaster prevention

In the future, the sections to be developed will be prioritized in DID (Densely Inhabited Districts) areas that are important for disaster

prevention and will be developed in consideration of tourist attractions.

Ref. 1: Ministerial Decision, May 25,2021 Ref. 2: Covers joint cable ducts to be started within the period of the promotion plan
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Promotion of the third stage of Michi-no-Eki (Roadside rest areas)

In order for "Michi-no-Eki" to become a "base for accelerating regional development and tourism" and to contribute to vibrant region-
al design through road networking, we will comprehensively promote the initiatives of the third stage of "Michi-no-Eki" roadside
stations.

Background / data

+ 1,209 stations installed nationwide (August 2023).
+ 39 "Michi-no-Eki for Disaster Prevention" were selected (as of June 2021) and 354 Michi-no-Eki were designated as "Disaster Preven-
tion Base Car Parking" (as of March 2023).

Efforts to strengthen disaster prevention functions

Promoting the enhancement of disaster prevention [l Efforts to create a disaster prevention center
functions of "Michi-no-Eki for Disaster Prevention“ -

(Ref. 1) centering on "Disaster Prevention Base Car
Parking".

BCP formulation rate at "Michi-no-Eki" positioned in regional disaster
prevention plans (2019 -> 2025): 3% — 100% ; - .
/ =3

i

Establishment of disaster prevention warehouses — PEIS e
and emergency power supply facilities, and formu-

. . . . . . Reinforcement of Disaster Prevention Functions of Container Demonstration Experiment at
lation and dissemination of gUlde“neS to PromOte Michi-no-Eki for Disaster Prevention "Inawashiro” "Inawashiro", a Michi-no-Eki for Disaster Prevention
the introduction of high value-added containers
(Ref. 2) that can be used even in times of disaster.

Implementation of model projects

Exploit local values and increase the number of people involved
through workshops with the local community and the use of data on
the actual usage of "Michi-no-Eki" roadside stations.

Strengthening tourism functions

Promote efforts to improve sanitation, cashless payment, and online
shopping support.

Strengthening on-site support

Michi-no-Eki "Motegi” Workshop

Strengthen on-site support for aging facilities by introducing a menu of support services that can be utilized for renewal and
establishing a consultation servic.

. Example Of renewal (Michi-no-Eki "Otofuke" (Natsuzora no Furusato))

Before renewal Relocation of facilities and construction of an agricultural and livestock
products sales center (Natsuzora Market) and a lawn area

Ref. 1: Requirements for selection as a "Michi-no-Eki for Disaster Prevention”

(DPositioning as a wide-area disaster prevention center in prefectural wide-area disaster prevention plans and new wide-area road transportation plans

(@The facility must have a BCP (Business Continuity Plan) in place (or a concrete plan to establish facilities and systems within about 3 years after selection), with facilities that can conduct business even in
the event of a disaster by making the building earthquake-resistant, ensuring uninterrupted power, securing communications and water, and a parking area of 2,500 m2 or more.

Ref. 2: Movable containers that can provide services such as rest and regional promotion are to be installed at "roadside stations" and transported to disaster-stricken areas for wide-area utilization in the
event of a disaster.
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Summary of Principal Policies

Creating sustainable tourism regions

In order to realize the creation of sustainable tourism regions, we will strengthen our response to inbound visitors, stimulate domestic
travel demand by expanding domestic exchanges, and promote environmental improvements to prevent and curb overtourism.

Background / data

« Japan ranks first in the world as the country/region where people would like to take their next sightseeing trip (Ref. 1).
« Total domestic overnight stays have recovered to beyond pre-Covid levels (Sep. 2019 -> Sep. 2023: +3.2%) (Ref. 2).

Environmental provision for strengthening inbound reception

Promoting easy-to-understand directions M Support for wide-area

for everyone by using multilingual signage sightseeing tours

and map signs.

Create a world-class cycling environment
such as the National Cycle Routes and
promote it both domestically and interna-

Multilingual
notation

Pictogram of "Sites of
- Japan’s Meiji Industrial

tionally. World Herit(al-?e Qgi‘t’e Revolution: Iron and Steel,
sign trag! -, — Shipbuilding and Coal

Yamaguchi Prefecture)

Provide an environment
for the expansion of
domestic exchanges

Support for the creation of attractive
tourist areas through activities such as
road beautification and landscaping
along the routes of Scenic Byway Japan.

Improvement of expressway excursion
pass products for regional revitalization
and promotion of tourism.

Environmental improvements for
overtourism measures

Promote the removal of utility poles to contribute to the expansion
of walking space in tourist areas and the development of bicycle
pathways that promote the use of bicycles.

Conduct social experiments to address traffic congestion in tourist
areas through the use of parking lot reservation services and
park-and-ride services in areas with tourism congestion problems.

Review expressway toll discounts to disperse and equalize tourism
demand, including a review of the balance between holidays and

weekdays.

Multilingualization of disaster information.

Mining® (World Heritage)

M National cycle route

M Promoting weekday use of the excursion pass

Excursion plan(one . Normal weekday
nightand twodays) | daytime rates
ns ‘:l;:ﬂ == Highway ' Total 8,010 yen

L
Komagane IC g
Suwa minamiIC
Suwa IC

Nagano IC
I‘ 15% mdeage pointy awarded
Matsumoto IC W forsstes price
Komagane IC ! Effective price 4,760 yen

Expansion of points for weekday use (from Nov 2022)

M Parking Reservation Service

Ref.1 © Development Bank of Japan and the Japan Travel Bureau Foundation, "Survey on Tourist Travel to Japan from Asia, Europe, the United States, and Australia (October 2021)"
Ref.2 ' Compiled by the Road Bureau from the Japan Tourism Agency's "Survey of Travel and Tourism Consumption Trends”
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Japan is a country comprised of four major islands and numerous minor islands. It is configured as a crescent shape and
situated to the east of the Asian continent in the Northwestern Pacific Ocean. Of its 378,000 square km of land, about 70%
is comprised of mountainous terrain. It is inhabited by more than 120 million people.

It is a country that has achieved harmony between its traditional culture from ancient eras and its modern society with
advanced technology. Yet, Japan’s fascinating natural environment is one that changes from season to season.

The history of land transport in Japan began over two thousand years ago and can roughly be categorized into the follow-

History of Roads in Japan

ing four eras: 1) Age of People and Nature (ancient times until the Meiji Restoration in 1867), 2) Age of Modernization
(from the Meiji Restoration until the 1950s), 3) Age of High Efficiency Networks (from the 1950s to the present day) and 4)
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I. Age of People and Nature
(ancient times until the Meiji
Restoration in 1867)

1) The Ancient Foundations of Modern Japan

The oldest written record of roads in Japan appeared in a
Chinese history book from the 3 Century called Gishi-wajinden.
At that point in time, Japan was in the process of unifying the
country under the Yamato Dynasty. People travelled on foot or
horseback for hundreds of years until the Meiji Restoration,
when Japan opened its doors to the modern nations of the West
late in the 19t century, which resulted in modern conveniences
becoming available and then prominent in Japan.

Unlike in China and the European countries, horse-drawn
carriages never fully evolved in Japan. The historical lack of use
of horse-drawn carriages could be due, in part, to the country’s
terrain which is mostly mountainous and criss-crossed by
numerous creeks and inlets.

After the Reformation of the Taika Era (645 C.E.), an elaborate
central government system, characterized by emerging admin-
istrative and judicial institutions, was established. A new road
network was developed at this time that connected Honshu (the
largest island) to Shikoku (the smallest of the four main islands)
and then continued all the way down to Kyushu (the southern-
most and third largest island).

This nationwide public road network was called “Seven Roads”
and was composed of Tokaido, Tosando, Hokurikudo, San-indo,
San-yodo, Nankaido and Saikaido (‘-do’ in Japanese means
‘road’). After bitter struggles with the rough terrain of the
country, the Seven Roads were completed and in later years
were used as the prototype for highways and roads. Almost all of
the Seven Roads routes were used as arterial railways during the
Meiji Era (1868-1921 C.E.) and then expressways that opened
after 1964. In short, ever since the Seven Roads were first
established during this age, they have continued to serve as the
backbone for transport routes in Japan.

2) User-friendly Roads Can Be Traced Back to
Early Times

Along with the establishment of the Seven Roads came another
system called “Ekiba, Tenma” (Post Horse System), which
eventually became the modern international word “Ekiden” (a
relay road race). In this Chinese-originated system, an “Eki”
(meaning station) was located at each interval of 16km along a
road and would provide necessary services for the officials and
people of high rank who travelled that road on their journeys.
Approximately 400 “Eki” were developed across the country. In
the mid-8" century, a number of fruit trees were systematically
planted along the Seven Roads, which eventually led to the tree
lined roads of today.

Later, in the 16" century, a road signage system called “Ichirizu-
ka” was established by referencing a similar practice from
ancient China. This system can be viewed as the Asian version of
the Roman milestone-system. After the Edo Shogunate was
established in 1603 C.E., the ichirizuka system was transformed
when ample facilities were created and the 5 Major Highway
System, radiating from Edo (the old name for Tokyo), was
formed. The Shogunate specified that the five major highways
should be about 11m wide and secondary roads should be 5.5m

Numazu-juku as depicted by Hiroshige
Source: National Diet Library

Age of Optimal Maintenance and Management for Maximum Utilization of Existing Roads.

wide. The roads were to be filled with gravel and cobbles to a
depth of 3cm and topped with sand after treading them down.
Sir Rutherford Alcock, the first British Minister to visit Japan,
wrote about his visit at the end of the Shogunate era, saying,
“Their highways, the Tokaido, the imperial roads throughout
the kingdom, may challenge comparison with the finest in
Europe. Broad, level, carefully kept and well macadamized, with
magnificent avenues of timber to give shade from the scorching
heat of the sun, it is difficult to exaggerate their merit."

3) Road Construction with Consideration for
People and Scenery

Japanese people frequently traveled, to such a degree that
foreigners were astounded by how far and how often they
traveled in comparison to themselves. The Japanese did not
hesitate to travel because there were such excellent road
facilities and services even back then.

In the middle of the Edo Era (1690 C.E.), Englebert Kaempfer, a
German doctor who came to Japan to work for a Dutch trading
house, wrote: “An unbelievable number of people travel the
highways of this country every day. The reason for this is the
high population of this country, but anotherreason is that,

Nihombashi in the Meiji Era
Source: National Diet Library

unlike inhabitants of other nations, the Japanese travel
extremely often.”

The Hakone Road was already paved by 1680 C.E. Sir Ernest
Satow, a British diplomat who came to Japan at the end of the
Edo Shogunate (mid-19* century), wrote in his book, “A
Diplomat in Japan,” about his astonishment at the pavement
there: “Next morning, we started at half-past six to ascend the
pass which climbs the range of mountains by an excellent road
paved with huge stones after the manner of the Via Appia where
it leaves Rome at the Forum, and lined with huge pine trees and
cryptomerias.”

Unlike the Via Appia, Japanese surface transport routes were
developed primarily for people and horses, because
horse-drawn carriages were not common prior to the Meiji Era
(~1868 C.E.) For this reason, roads were usually in good
condition since damage caused by traffic was not severe and
maintenance was relatively easy to complete. Road cleaning
and other regular maintenance was not performed by the
Shogunate or the government of feudal clans, but by roadside
residents on a voluntary basis. This implies that there was a
general understanding that roads were not the exclusive
property of the overlords, but considered to be “public proper-
ty”.

1 “Geschichte und Beschreibung von Japan”
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The state of roads in the mid-1950s was as “incredibly bad”
as Watkins wrote in his report.

2. Age of Modernization

(from Meiji Restoration to the
1950s)

After ending two hundred years of isolation, the revolutionary
government of the Meiji Era (1868-1912 C.E.) quickly started
modernizing the surface transport system by importing new
technologies from Europe. Unlike China and Europe, Japan did
not have a history of horse-drawn carriages as a method of
transport. It was thus impossible to transform the ancient roads,
designed strictly for the passage of people and horses, into
modern roads in a single step.

The beautifully maintained pre-modern roads of the Edo Era
began to deteriorate under the burden of modern horse-drawn
carriages and human-powered vehicles (or rickshaws). Arthur
Crow, who visited Japan in 1881 C.E., recorded this observation
in “Highways and Byways in Japan”: “The Tokaido is in a dread-
fully bad state, with ruts and holes large enough almost to
swallow a cart, and yet traffic is very heavy, both for horse and
man-power vehicles”.

The slow improvement of roads can be partially attributed to
the decision by the Meiji Government to give rail and sea
transport higher priority over roads. This decision was intended
to allow Japan to catch up with the advanced nations of the
West as quickly as possible. The backwardness of the road
system in Japan continued until 1945 when the World War I
ended and the entire national landscape was devastated by
bombings and other catastrophes of war. During the reconstruc-
tion process in Japan, the modernization of roads in Japan was
fully accelerated along with the development of railways.

April 1968

Vehicles driving from Okazaki IC to Komaki IC after the opening
ceremony of the Tomei Expressway

(Photo: Mainichi Shimbun)

3. Age of High Efficiency
Networks
(from the 1950s ~ today)

1) Arrival of the Motorization Age

Automobiles proliferated quickly as the Japanese economy
recovered from hardship after the war and the standard of living
improved. Only 130,000 vehicles were registered at the end of
World War Il, but the number increased rapidly, reaching
500,000 vehicles by 1951, then doubling to one million in 1953,
and doubling again to two million in 1957. The Age of Motoriza-
tion had finally arrived in Japan.

However, the road system in Japan remained insufficient to
support the ongoing rapid motorization. Ralph J. Watkins, an
economist invited by the Japanese Government to conduct
research on the Meishin Expressway, wrote in his 1956 report,
“The roads of Japan are incredibly bad. No other industrial
nation has so completely neglected its highway system.”
Indeed, Japan’s road system in those days was truly terrible.
Only 23% of the first-class arterial national highway system was
paved. Only two-thirds of national Highway Route 1, supposedly
the major arterial highway connecting Tokyo with Osaka, was
paved. The Japanese Government at that time accepted Mr.
Watkins’ proposals and immediately put them into practice.
Thus, road improvement in Japan moved into high gear, propel-
ling the nation into the high economic growth era of later years.

2) The Five-Year Road Development Program, Toll
Road System and Tax Revenue System with
Earmarks for Roads

Without a long history of horse-drawn carriages, the roads in
Japan were severely underdeveloped. What was worse, road
development was inevitably slow because the development of
railways was given priority over the development of roads.

Under these circumstances, the Five-Year Road Development
Program was launched so that road development could be fully
accelerated.

Since the public works budget, under the general revenue
scheme, was insufficient in meeting the ever-increasing road
traffic demand, two new financing systems were introduced: the
toll road system and the tax revenue system with earmarks for
roads. These systems allowed for a significant number of road
projects to be undertaken in a short period of time.

The former “Act on Special Measures concerning Road Construc-
tion and Improvement”, which was enacted in 1952, introduced
the toll road system and enabled the national and municipal
governments to borrow sufficient funds to develop roads. After
the new roads were complete, the borrowed money would be
repaid using the toll revenue from the roads.

The toll road system was used primarily for national expressway
projects. In 1956, the Japan Highway Public Corporation was
founded, so that expressways would be efficiently managed and
financial resources from the private sector could be widely
utilized.

With its founding, toll road development was now led by JH
instead of the National Government. Although the mechanisms
of the toll road system are similar to that of current PPP
projects, the former included an ingenious system that enabled
them to carry out unprofitable road projects if the road was
recognized as necessary from a point of social benefit. The
National Government reduced the business risk of unprofitable
road projects by guaranteeing the loan and by paying a fixed
rate of interest. In addition, the Government utilized the pool
system, in which revenues and expenditures were balanced
throughout the toll expressway network. This system enabled
them to develop not only profitable expressways in urban areas
but also unprofitable expressways in rural areas across the
country.

M investment change in the Five-Year Road Development Program

80,000
70,000 | Unsubsidized Local Road Projects

= Toll Road Projects
2 60,000

General Road Projects

=

o

[=3

S

S
|

Note:

1) Reserve fund (150 billion) is included.

2) Reserve fund (100 billion) is included.

3) Reserve fund (500 billion) is included.

4) Reserve fund (700 billion) is included.

5) Adjustment cost (1,300 billion) is included.
6) Adjustment cost (1,300 billion) is included.
7) Adjustment cost (1,400 billion) is included.
8) Adjustment cost (5,000 billion) is included.

‘ 9) Reserve fund (11.2 billion for Okinawa) is included
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In 1953, the “Act on State’s Tentative Financial Measures for
Road Construction Projects” was enacted and thus ushered in a
new tax revenue system with earmarks for roads. This system,
based on the “beneficiary-pays” principle, earmarked the
revenue from fuel tax and other automobile-related taxes for
road projects. This measure secured stable financial resources
for the long-term development of roads, including the 1st
Five-Year Road Development Program and the subsequent 11
programs that followed.

The toll road system and the tax revenue system with earmarks
for roads supported the development of the nationwide road
network for more than 50 years. During those years, all major
roads were paved and more than 10,000km of expressways
were developed across the country.

However, there were increasing calls for a change in both of the
financial revenue systems since the road network in Japan had
reached an almost adequate level of development. There were
various critiques and opinions about road development, includ-
ing the belief that roads were developed wastefully and
sometimes redundantly, spending a large amount of both
borrowed money and the national budget. At the same time, the
repayment and management costs were not being sufficiently
preserved due to the high-cost structure of JH’s toll road
system. As a result, JH was privatized and reorganized into the
Japan Expressway and Debt Repayment Agency (JEDRA) and 6
regional Expressway Companies. The main purposes of this
change were to ensure the repayment of the massive road debt
that had reached 40 trillion yen, to streamline the administra-
tive authority and to provide various services for road users by
utilizing experience from the private sector. When the express-
way companies were privatized, the toll collection period was
set at 45 years (until 2050). However, in 2014, in order to cover
the increasing costs related to the maintenance and renewal of
the expressways, the period was extended by 15 years to 2065.
In 2023, the law was amended to extend the toll period by 50
years, from 2065 to 2115.

There was also increasing criticism of the tax revenue system
with earmarks for roads. Critics argued that fixed expenditures
from the abundant financial resources resulted in unnecessary

B Change in real GDP per capita

(US dollars)

50,000

40,000

30,000

20,000

10,000 |

0
1970 1975 1980 1985 1990 1995 2000 2005 2010 2015 2020

road development. In 2009, the tax revenue system with
earmarks for roads was abandoned and the Government
decided to pay for road expenditures using funds from the
general revenue.

4, Age of Optimal Maintenance
and Management for Maximum
Utilization of Existing Roads

By the beginning of the 21 century, the total length of express-
ways had reached more than 8,000 km and the public opinion
was that Japan had almost sufficient road networks, especially
in urban areas. At the same time, Japan entered an age of
declining birthrates and an aging population (the national
population has been declining since it peaked in 2008).

In addition to these social changes, ever-increasing social
security costs and the fragile national financial condition
brought about the wide-spread belief that public investments
should be economized. As discussed in the previous section, this
led to the abolition of the tax system with earmarks for roads
and the reorganization and privatization of JH. While road
development is slowing down, utilization of existing road
networks and improvement of asset management is becoming
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the focus of current programs.

The first task of asset management is to map out strategies for
the aging road infrastructure, which was largely developed
during the high-growth period of the Japanese economy (from
the late 1950s to the 1960s).

The second task is to continually provide road transport services
and to support the lives and economies of the people who live in
a country that is prone to natural disasters such as earthquakes
and typhoons.

The third task is to provide road services that are safe, accessi-
ble and environmentally friendly by utilizing evolving ITS
technologies and by improving the quality of roads. The third
task is to provide road services that are safe, accessible and
environmentally friendly by utilizing evolving ITS technologies
and by improving the quality of roads.

1)Strategies for Aging Road Infrastructure

The majority of roads and bridges were constructed in the
high-growth period of the Japanese economy and will be 50
years old in the next 10 years. To maintain the safety of this
aging infrastructure, periodic investigation and database
management, as well as systematic repair work, are required. It
is a new technical challenge to efficiently investigate and repair
5.2 million bridges and 10,000 tunnels. At the same time, this is
also a significant challenge in terms of the financial and human
resources that are needed to meet road demands. The Road Act
was amended in 2013 and the 2014 Ministerial Ordinance
obligates road administrators to conduct close visual inspec-
tions once every 5 years.

2)Preparing for Natural Disasters

The Great East Japan Earthquake in March 2011 forced the
reevaluation of the importance of road networks in the face of
large-scale natural disasters. 20% of world-wide earthquakes
with a magnitude of 6 or higher occur in Japan. As an
earthquake-prone country, disaster prevention measures,
including improvement of bridges’ quake resistance, have been

deemed necessary after the repeated experience with these
disasters. In addition, it is necessary to enhance road networks
to guarantee alternative routes in the event of road closures
after a large-scale disaster and in order to add disaster preven-
tion functions to existing roadside service facilities. As climate
change is increasingly occurring on a global scale, Japan has
been experiencing more frequent heavy rains and snows.
Overcoming landslides on slopes and snowbound traffic are
always serious challenges in a country with precipitous terrain.
Japan road administration has been implementing counter-
measures that include: constructing slope protection, establish-
ing a snow removal system, installing road monitoring systems
and improving operations.

3)Improvement of Road Service Provisions using
Intelligent Transport Systems (ITS)

Ring roads are being developed in the Tokyo Metropolitan Area,
where traffic congestion is a serious problem. Once complete,
ring roads are expected to provide more route options and
smoother traffic flow.

Since they were introduced in the 1990s, ITS technologies have
provided various services, including car navigation systems and
Electronic Toll Collection (ETC). Even now, the technologies are
evolving to meet the demands of road infrastructure and the
automobile sectors. Newly introduced automobiles with
crash-avoidance systems offer the potential for fully automatic
driving systems sometime in the near future. In the road
infrastructure sector, dynamic traffic guidance, warning
messaging and vehicular controlling technologies are being
studied as part of road-to-vehicle and/or vehicle-to-vehicle
communication systems.

The advancement of technology is going to integrate road
infrastructure and automobiles into a new synthetic transport
system and will provide a breakthrough solution for traffic
congestion, traffic accidents and environmental pollution, all of
which have been major issues since the modernization of the
road system began.
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Technical Standards

(Government Ordinance No.320 of 29th October, 1970)

[Provisional translation]

Structure of Road Technical Standards

Road Structure
Ordinance
[Cabinet Order No. 320
of 1970]

Ordinance on Road
Signage and Marking
[Ordinance issued by
PrimeMinister's Office

and Construction
Ministry in 1960]

Cabinet Order
/ Ordinance of Ministry

Road technique standard
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Geometric design
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Bridges
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Traffic safety device

Road environment
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prevention
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(Purpose of This Ordinance)

Technical Standards

Article 1

This Ordinance specifies general technical standards (limited to the
provisions of the Road Act (hereinafter referred to as the "Act") Article

30
of
ex|
co

.1.1,30.1.3 and 30.1.12 for general technical standards of the structure
prefectural roads and municipal roads) for the structure of national
pressways and national highways when these roads will be newly
nstructed or reconstructed and also specifies general technical

(Definition)

standards that should be taken into account when technical standards
(except for the provisions in Article 30.1.1, 30.1.3 and 30.1.12) for the
construction of prefectural roads and municipal roads are required
under the ordinances of prefectural or municipal governments, who also
serve as a road administrator.

Article 2

The following terminology definitions shall apply to the corresponding
terms in this Ordinance:

4.

5.

6

7
8.
9.
10

11

12.

13.

14.

. Sidewalk: A road section provided for dedicated pedestrian traffic,

which is separated by curb lines or fences or other similar structures.

. Bicycle track: A road section provided for dedicated bicycle traffic,

which is separated by curb lines or fences or other similar structures.

. Bicycle/pedestrian track: A road section provided for dedicated

bicycle/pedestrian traffic, which is separated by curb lines or fences or
other similar structures.
Carriageway: A road section used by dedicated vehicular traffic, except
for bicycles.
Lane: A strip section of the carriageway (except for the service road)
provided for safe and smooth traffic by directional separation of
vehicles traveling in a single direction.

. Additional overtaking lane: An additional lane (except for climbing,

turning and speed change lanes) provided specifically for vehicles to
overtake other vehicles.

. Climbing lane: A lane for slower vehicles to be separated from other

vehicles on uphill roads.

Turning lane: A lane for vehicles to turn right or left.

Speed change lane: A lane for vehicles to accelerate or decelerate.

. Median: A strip road section provided to separate a lane from the

traffic in the opposite direction and ensure lateral clearances.

. Service road: A strip of carriageway provided to applicable sections,
parallel to the carriageway, to ensure access of vehicles to roadsides
where access is prevented by embankment and/or cut, or other
means.

Shoulder: A strip of road section connected with carriageway
sidewalks, bicycle tracks or bicycle/pedestrian tracks to protect
major road structure sections and to maintain carriageway
functions.

Marginal strip: A strip section of the median or shoulder connected
with the carriageway to provide optical guidance for drivers and
ensure lateral clearance.

Stopping lane: A strip section of the carriageway principally used to
park vehicles.

15.

16.

17.

18.

20.
21.
22.

23.
24,

Bicycle traffic lane: A strip section of the carriageway provided for
safe and smooth passage of bicycles.

Track bed: A road section dedicated for use by streetcar traffic
(streetcars as specified in Article 2.1.13 of the Road Traffic Act [Act
No.105 of 1960]; this definition of streetcars shall apply hereinafter).

Island: An area facility provided at intersections, carriageway separa-
tion points, bus bays, streetcars stops, or other areas to ensure safe
and smooth vehicular traffic or the safety of pedestrians crossing
streets or bus and streetcar passengers boarding or alighting.
Planted strip: A strip of road section provided for tree planting in
order to improve road traffic environment and ensure a better living
environment along roadsides, which is separated by using curb
lines or fences or other similar structures.

. On-street facility: A road accessory facility on sidewalks, bicycle

tracks, bicycle/pedestrian tracks, median, shoulders, bicycle paths
and bicycle/pedestrian paths, except for common ducts and
common cable ducts.

Urban area: An area forming or expected to form a city or town.

Rural area: Other areas than urban areas.

Design traffic volume: Daily vehicular traffic volume determined by
planners for road construction or reconstruction planners designat-
ed by the ordinances of Ministry of Land, Infrastructure, Transport
and Tourism according to requirements in the same ordinance for
the basis of road design, in consideration of trends of development
in the area and vehicular traffic conditions in the future.

Design speed: Vehicle speed that is used as a basis for road design.

Sight distance: The distance measured along the lane (or carriage-
way (except for bicycle traffic lanes) in the case of a road without a
lane and the same is applied hereinafter) centerline at which an
apex of a 10cm high object on the lane centerline is visible from
1.2m on the lane centerline.
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(Road Classification)

Article 3

1. Roads shall be classified into Types 1 through 4 as listed in the following table.

Area where road is located

National expressways Rural Area Urban Area
and access-controlled highways or other roads.
National expressways and access-controlled highways Typel Type2
Other Roads Type3 Type4

2. Type 1 roads shall be classified into classes 1 through 4 as listed in

Table 1, Type 2 roads shall be classified into Class 1 or 2 as listed in
Table 2, Type 3 roads shall be classified into classes 1 through 5 as

3. Roads shall be classified as specified in the previous paragraph 2 based
on traffic conditions.

4. Type 1, 2 and 3 Class 1 through 4 roads or Type 4 Class 1 through 3
roads (limited to elevated roads and other structures from which
vehicles cannot access roadsides for Type 3 Class 1 through 4 roads
and Type 4 Class 1 through 3 roads) can be specified as the roads
exclusively for the traffic of smaller motor vehicles (hereinafter
indicating small-sized vehicles and other similar small vehicles; and
pedestrians and bicycles in the case of Type 3 Class 1 through 4 and
Type 4 Class 1 through 3 roads), in an unavoidable case such as for a
topographical reason and due to conditions of urbanization, there
shall be a neighboring detour road for other types of vehicles, other
than smaller motor vehicles.

5. A lane specifically for the traffic of smaller motor vehicles can be

circumstances do not permit such provision. Roads can be classified
into one class lower than the original class unless roads are otherwise
applicable to Type 1 Class 4, Type 2 Class 3, Type 3 Class 5, or Type 4

provided, by separating other lanes on Type 1, 2 and 3 Class 1

listed in Table 3, and Type 4 roads shall be classified into classes 1 Class 4.
through 4 except where topographic conditions or other
Table 1 Type 1 Roads
Designed traffic volume (vehicles/day)
Road type Type of Topograph
P P POgIEPTY More than 20,000~ 10,000~ Less than
30,000 30,000 20,000 10,000
. Level Class 1 Class 2 Class 3
National Expressway
Mountainous Class 2 Class 3 Class 4
Level Class 2 Class 3
Roads other than
National Expressway Mountainous Class 3 Class 4

Table 2 Type 2 Roads

Area where road is located
Road type

Areas other than Central Business
District in Large Metropolitan areas

Central Business District in Large
Metropolitan areas

through 4 roads or Type 4 Class 1 through 3 roads, in unavoidable
cases such as for a topographical reason and due to conditions of
urbanization. In the case of Type 3 Class 1 through 4 roads and Type 4
Class 1 through 3 roads, the lane specifically for the traffic of smaller
motor vehicles shall be limited to elevated roads or other structures
from which vehicles cannot access roadsides.

6. Roads shall be classified into smaller motor vehicle roads (hereinafter
indicating the roads provided specifically for the traffic of smaller
motor vehicles specified in the paragraph 4 and smaller motor
vehicles and pedestrians and bicycles in Type 3 Class 1 through 4 and
Type 4 Class 1 through 3 roads and vehicles specified in the previous
paragraph) and regular motor vehicle roads (hereinafter indicating
roads and road sections other than smaller motor vehicle roads).

(General Technical Standards for Construction of National Expressways and National Highways Structures)

Article 3-2

The next Article through Article 41 specify general technical standards
for the construction of national expressways and national highways

(Design Vehicles)

structures, when these roads will be newly constructed or
reconstructed.

Article 4

1. Roads shall be so designed for the safe and smooth passage of
small-sized motor vehicles and semitrailers (hereinafter indicated
combined body consisting of trailing motor vehicle and trailed vehicle
without front axle, in which a part of the trailed vehicle rests on the
motor vehicle and substantial weight of the trailed vehicle and its load
are supported by the motor vehicle) on Typel, Type 2, Type 3 Class 1
or Type 4 Class 1 regular motor vehicle roads, or regular motor vehicle
roads that are designated as the primary highway freight network

(hereinafter indicated the primary highway freight network as specified

in Road Act Article 48.17.1; this definition of the primary highway
freight network shall apply), small-sized motor vehicles and
regular-sized motor vehicles on other regular motor vehicle roads or
important logistics road under the article 48 of the Road Act and
smaller motor vehicles on smaller motor vehicle roads).

2. Specifications for the vehicle that is a basis of road design (hereinafter

referred to as “design vehicle”) by Type shall be listed below.

National Expressway

Class 1

Length Width Height Front-edge Wheelbase Rear-edge Minimum_
overhang overhang turning radius
small-sized motor 47 17 20 08 27 12 6.0
vehicle
Smaller motor vehicles 6.0 2.0 2.8 1.0 37 13 7.0
Regular-sized motor 120 25 38 15 6.5 40 120
vehicle
o=t 3.8 (4.1 inthe .
Semi-trailer e e e Front section
16.5 25 motor vehicle 13 wheelbase: 4.0 22 12.0
roads that are the Rear section
primary highway .
freight network) wheelbase: 9.0

For this table, the following terminology definitions shall apply to the corresponding terms.

1. Front-edge overhang: Distance from the front face of the vehicle body to the center of the front-wheel axle of a vehicle.
2. Wheelbase: Distance from the center of front-wheel axle of a vehicle to the center of the rear-wheel axle.

3. Rear-edge overhang: Distance from the rear face of the vehicle body to the center of the rear-wheel axle of a vehicle.

(Lanes)

Roads other than National Expressway Class 1 Class 2
Table 3 Type 3 Roads
Designed traffic volume (vehicles/day)
Road type Type of Topography More than 4,000~ 1,500~ 500~ Less than
20,000 20,000 4,000 1,500 500
National Level Class 1 Class 2 Class 3
Highway Mountainous Class 2 Class 3 Class 4
Prefectural Level Class 2 Class 3
Roads Mountainous Class 3 Class 4
Municipal Level Class 2 Class 3 Class 4 Class 5
Roads Mountainous Class 3 Class 4 Class 5
Table 4 Type 4 Roads
i ffic vol hicl
Designed traffic volume (vehicles/day) More than 4,000~ 500~ Less than
Road type 10,000 10,000 4,000 500
National Highway Class 1 Class 2
Prefectural Roads Class 1 Class 2 Class 3
Municipal Roads Class 1 Class 2 Class 3 Class 4
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Article 5

1. The carriageway (except for the service road, stopping lanes, bicycle
traffic lanes and other sections specified by the ordinances of Ministry of
Land, Infrastructure, Transport and Tourism) shall consist of the
below-specified lanes, except for those classified as Type 3 Class 5.

2. The number of lanes shall be 2 (except for additional overtaking,
climbing, turning and speed change lanes and the same is applied in

the following paragraph) in accordance with the road classification
and on rural roads where design daily traffic volume is no more than
values of standard design volume (hereinafter indicating maximum
allowable traffic volume) as listed in the following table, while taking
into account topographic conditions.
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Classification Type of Topography ?J:Ei?;g/(?:;)lgn Volume
Class 2 Level 14,000
Level 14,000
Class 3
Typel Mountainous 10,000
Level 13,000
Class 4
Mountainous 9,000
Class 2 Level 9,000
Level 8,000
Class 3
Type3 Mountainous 6,000
Level 8,000
Class 4
Mountainous 6,000
Class 1 12,000
Type4 Class 2 10,000
Class 3 9,000

As for Type 4 roads with many intersections, standard design traffic volume shall be calculated by multiplying standard

design traffic volume herein by 0.8.

. The number of lanes on roads, other than those specified in the

provision above, (except for Type 2 one-way roads and Type 3 Class 5)
shall be more than 4 (a multiple of 2 unless otherwise required
depending on traffic conditions) on Type 2 roads and one-way roads
shall be more than 2 on roads that meet the road classification and are

located in rural areas, and shall be determined by the rate of design
daily traffic volume on the road according to standard design daily
traffic volume per lane as listed in the following table, taking into
consideration topographic conditions.

Classification Lane Width (m)
Class 1
3.5
Class 2
Regular motor vehicle roads 3.5
Typel Class 3 -
Smaller motor vehicle roads 3.25
Regular motor vehicle roads 3.25
Class 4
Smaller motor vehicle roads 3.0
Regular motor vehicle roads 3.5
Class 1
Smaller motor vehicle roads 3.25
Type2
Regular motor vehicle roads 3.25
Class 2
Smaller motor vehicle roads 3.0
Regular motor vehicle roads 35
Class 1
Smaller motor vehicle roads 3.0
_— Class 2 Regular motor vehicle roads 3.25
P Smaller motor vehicle roads 2.75
Regular motor vehicle roads 3.0
Class 3
Smaller motor vehicle roads 2.75
Class 4 2.75
Regular motor vehicle roads 3.25
Class 1 Smaller motor vehicle road
Tl maller motor vehicle roads 2.75
Regular motor vehicle roads 3.0
Class 2 and 3 4
Smaller motor vehicle roads 2.75

5. Carriageway width on Type 3 Class 5 regular motor vehicle roads

and topographic conditions or special reasons do not permit such

(except for bicycle traffic lanes) shall be 4m. However, the width could
be reduced to 3m where design daily traffic volume is extremely low

(Lane Division)

provisions or where narrow pass is created on regular motor vehicle
roads pursuant to the provisions of Article 31.2.

. . Standard Design daily Traffic
Classificat T f T h
assiiication ype ot fopography Volume per Lane (vehicles/lane/day)
Class 1 Level 12,000
Level 12,000
Class 2
Typel Mountainous 9,000
Level 11,000
Class 3
Mountainous 8,000
Level 11,000
Class 4
Mountainous 8,000
Class 1 18,000
Type2
Class 2 17,000
Class 1 Level 11,000
Class 2 Level 9,000
Mountainous 7,000
Type3 Class 3
Level 8,000
Mountainous 6,000
Class 4
Mountainous 5,000
Class 1 12,000
Type4 Class 2 10,000
Class 3 10,000

Article 6

. The lanes (hereinafter this applies for all except one-way roads) on

Type 1, Type 2 or Type 3 Class 1 roads shall be directionally divided. It
is also applied to other roads with four or more lanes if necessary for
safe and smooth traffic.

. Notwithstanding the provisions of the first sentence of the preceding

paragraph, Type 1 roads with three or less lanes (hereinafter, this
applies for all except for climbing, turning and speed change lanes)
may be left directionally undivided in unavoidable cases, such as for
topographical conditions or any other reasons.

. A center strip shall be provided, when required, for directional lane

division.

. Center strip width shall be no less than the values indicated in the left

columns in the following table. However, the center strip width can be
reduced to values listed in the right columns, in the same table, where
tunnels longer than 100m, bridges longer than 50m, elevated roads,
topographic conditions or other special conditions do not permit.

In the case of Type 4 roads with many intersections, standard design traffic volume per lane shall be calculated by multiplying

standard design traffic volume per lane herein by 0.6.

4. Lane width (except for climbing, turning, and speed change lanes,)
shall be the values as listed in the columns for lane width, in the
following table, in accordance with road classification. However, the
lane width on Type 1 Class 1 and 2 or Type 3 Class 2 or Type 4 Class 1
regular motor vehicle roads may add 0.25m to the values as listed in
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the columns depending on the traffic situation. Lane width on Type 1
Class 2 or 3 smaller motor vehicle roads or Type2 Class 1 roads may be
reduced 0.25m from the values as listed in the columns in unavoid-
able cases, such as for topographical and other reasons.

Classification Center Strip Width(m)

Class 1
Class 2 i Z

Class 3
Class 4

Typel

3.0 2

Class 1 2.25 185
Class 2 1.75 1.25

Type2

Class 1

Type3 Class 2 175 1.0
e Class 3

Class 4

Class 1
Type4 Class 2 1.0
Class 3

5.

6

A marginal strip shall be provided to the center strip.

. The width of the marginal strips shall be the values listed in the left

column of the following table in accordance with road classification.
However, the center strip width can be reduced to the values listed in
the right columns of the same table when the center strip width of the
road or road section is reduced in accordance with paragraph 4.

Classification Width of Marginal Strip Provided to Center Strip(m)
Class 1
0.75
Class 2
s Class 3 05 025
Class 4 i
Type2 0.5 0.25
Class 1
Class 2
R Class 3 0.25
Class 4
Class 1
Type4 Class 2 0.25
Class 3

. Fences, or other similar structures, or curb lines connected to the

marginal strip shall be provided to sections other than the marginal
strip of the center strip (hereinafter referred to as the "median").

. When on-street facilities are provided on the median, the center strip

width shall be determined considering clearances as specified in
Article 12.

. If necessary, additional overtaking lanes shall be provided to the

carriageway of Type 1 roads with single lanes in each direction.
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(Service Roads)

Article 7

1. The service roads shall be provided to Type 3 or 4 roads with more
than four lanes (except for climbing, turning and speed

(Shoulders)

change lanes) if necessary.

2. Service road (except for bicycle traffic lanes) width shall be a

standard 4m

Article 8

1. Shoulders shall be provided to roads connected to carriageways,
except where a center strip or stopping lane is provided.

2. Shoulder width on the left side of the carriageway shall be, in
accordance with road classification, no less than the values listed in
the left column of the following table. However, road width may be

reduced to the values listed in the right columns in the same table
where additional overtaking lanes, climbing lanes or speed change
lanes are provided, or on road sections of bridges 50m or longer or
elevated roads or other road sections in unavoidable cases such as
for a topographical or other special reasons.

. . Width of Shoulder Provided on
Classification Left of Carriageway(m)
Regular motor vehicle roads 2.5 1.75
Class 1and 2 -
Smaller motor vehicle roads 1.25
Typel :
Regular motor vehicle roads 1.75 1.25
Class 3 and 4 N
Smaller motor vehicle roads 1.0
Regular motor vehicle roads 1.25
Type2 E
Smaller motor vehicle roads 1.0
— Regular motor vehicle roads 1.25 0.75
ass
Smaller motor vehicle roads 0.75
Type3 Regular motor vehicle roads 0.75 0.5
Class 2 through 4 Smaller motor vehicle roads 05
Class 5 0.5
Type4 0.5
3. Notwithstanding the provisions of the preceding paragraph, shoulder on the left side of smaller motor vehicle roads (except for shoulders
width on the left side of carriageways on Type 1 roads with specified in the paragraph 3) may be reduced to 1m on Type 1 Class 1
directionally divided lanes shall be, in accordance with road or 2 roads, 0.75m on Type 1 Class 3 or 4 roads and 0.5m on Type 3
classification, no less than the values listed in the left column of the (except for Class 5) regular motor vehicle roads or Type 3 Class 1
following table. However, shoulder width on the left side of the smaller motor vehicle roads.
carriageway may be reduced to the values listed in the right columns 6. As for the shoulder connecting to the service road, values of "1.25"
in the same table where the road section is in a tunnel of no shorter and "0.75" in the left column of Type 3 carriageway as tabulated in
than 100m, on bridges of no shorter than 50m, on elevated roads Section 2 shall be regarded as "0.5" and provisory requirements in
with low traffic volume of larger vehicles, or in unavoidable Section 2 shall not be applied.
conditions such as for topographic or other reasons. 7.0n roads where sidewalks, bicycle tracks or bicycle/pedestrian tracks
pI— T T are provided, major road structures shall be protected. If smooth
Left of Carriageway(m) carriageway traffic can be maintained, the shoulder connecting
Regul hicle road ; . A
Class 2 and 3 B SRR 25 75 width can be omitted or the width can be reduced.
Smaller motor vehicle roads 1.25 . . . . .
- 8. Amarginal strip shall be provided to the shoulder connecting with the
Regular motor vehicle roads 2.5 2.0 .
Class 4 - carriageway on Type 1 or 2 roads.
Smaller motor vehicle roads 1.25

4. Width of the shoulders provided on the right of carriageway shall be,

in accordance with road classification, no less than the values listed
in the right column of the following table.

5. Shoulder widths of the regular motor vehicle roads in tunnels (except

for shoulders specified in the paragraph 3) or shoulder widths

9. The width of the marginal strips for regular motor vehicle roads shall

be the values listed in the left column of the following table in
accordance with road classification. The width of the marginal strips
on smaller motor vehicle roads shall be 0.25m. However, shoulder
widths for the regular motor vehicle roads in tunnels may be the
values listed in the right columns in the same table.

10. Where it is necessary to protect major road structures, the shoulder
shall be provided on road ends so as to be connected to the
sidewalk, bicycle track or bicycle/pedestrian track.

11. Where on-street facilities are provided on the shoulder connected to
the carriageway, shoulder width shall be the values of shoulder
width provided for the left side of the carriageway listed in
paragraph 2 or the values of shoulder width provided for the right
side of the carriageway listed in paragraph 4, plus the values
required for the on-street facilities.

(Stopping Lanes)

Classificati Width of Marginal Strip
assincation Provided to Shoulder (m)
Class 1
0.75 0.5
Typel Class 2
Class 3
0.5 0.25
Class 4
Class 1
Type2 0.5
Class 2

Article 9

1. Astopping lane shall be provided on the left carriageway end on Type 4
roads to prevent stopping vehicles from impeding safe and smooth

traffic.

(Bicycle Traffic Lanes)

2. The stopping lane width shall be 2.5m. However, the width may be
reduced to 1.5m where the traffic volume of larger vehicles is low.

Article 9-2

1. Bicycle traffic lanes shall be provided on the extreme left of
carriageways (for roads where a stopping lane is provided, the right
side of the stopping lane; the same shall apply in the following
paragraph) on Type 3 or 4 roads with higher vehicle and bicycle
traffic volume (except for roads to which bicycle tracks are provided),
except where topographic conditions or other special reasons do not
permit such provision.

2. Bicycle traffic lanes shall be provided on the left carriageway end on
Type 3 or 4 roads with higher bicycle traffic volume or Type 3 or 4
roads with higher vehicle and pedestrian traffic volume (except for

(Track Bed)

roads to which bicycle tracks are provided and roads specified in the
preceding paragraph) if separation of bicycle traffic is considered
necessary for safe and smooth traffic, except where topographic
conditions or other special reasons do not permit such provision.

3. Bicycle traffic lanes shall be wider than 1.5m, except where

topographic conditions or other special reasons do not permit such
provision, in such cases the width can be reduced to 1m.

4. Bicycle traffic lane width shall be determined in consideration of

bicycle traffic conditions on roads.

Article 9-3

The track bed width shall be, in accordance with single or double track,
wider than the values listed in the bottom columns of the following
table.

(Bicycle Tracks)

Single or Double Track Track Bed Width(m)
Single Track 3
Double Track 6

Article 10

1. Bicycle tracks shall be provided on both sides of roads on Type 3

(except for Class 4 and 5; the same shall apply in the following
paragraph) or 4 (except for Class 3; the same shall apply in this
paragraph) roads with higher vehicle and bicycle traffic volume
where the design speed is 60km/h or more, except where
topographic conditions or other special reasons do not permit such
provision.

2. Bicycle tracks shall be provided on both sides of the roads where the

design speed is 60km/h or more to ensure safe and smooth traffic on
Type 3 or 4 roads with higher bicycle traffic volume or on Type 3 or 4
roads with higher vehicle and pedestrian traffic volume (except for

(Bicycle/Pedestrian Tracks)

roads specified in the preceding paragraph), if separation of bicycle
traffic is considered necessary, except where topographic conditions
or other special reasons do not permit such provision.

. Bicycle tracks shall be wider than 2m, except where topographic

conditions or other special reasons do not permit such provision, in
such cases the width can be reduced to 1.5m.

. Where on-street facilities are provided on the bicycle tracks, the road

width shall be determined in consideration of clearances as
specified in Article 12.

. Bicycle track width shall be determined in consideration of bicycle

traffic conditions on roads.

Classification Width of Shoulder Provided on
Right of Carriageway(m) |
Regular motor vehicle roads
Class 1and 2 £l 1.23
T : Smaller motor vehicle roads 0.75
ype -
Regular motor vehicle roads
Class 3 and 4 ° 0.73
Smaller motor vehicle roads 0.5
Type 2 Regular motor vehicle roads 0.75
Smaller motor vehicle roads 0.5
Type 3 0.5
Type 4 0.5
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Article 10-2

1. Bicycle/pedestrian tracks shall be provided on both sides of Type 3 or

4 roads with large traffic volume (except for roads where the bicycle
tracks or bicycle traffic lanes would already be provided) except
where topographic conditions or other special reasons do not permit

3.

such provisions.

. Bicycle/pedestrian track width shall be wider than 4m for roads with

higher pedestrian traffic volume and wider than 3m for other roads.
Where pedestrian bridges or pedestrian underpasses (hereinafter
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referred to as “pedestrian bridges etc.” ) or on-street facilities are
provided, the bicycle/pedestrian track width shall be increased by 3m
where pedestrian bridges etc. are to be constructed, 2m where a
roofed bench is to be installed, 1.5m where a row of trees is to be
planted, 1m where a bench is installed or 0.5m in other cases,
respectively to the values given in the preceding paragraph.The

(Sidewalks)

requirements as specified above shall be applied except for Type 3
Class 5 roads where topographic conditions or other special reasons
do not permit such provisions.

4. The bicycle/pedestrian track width shall be determined in
consideration of bicycle and pedestrian traffic conditions on the
road.

Article 11

1. Asidewalk shall be provided on both sides of Type 4 roads (excluding
those roads provided with bicycle/pedestrian tracks),Type 3 roads
(except for Class 5 and excluding those roads provided with
bicycle/pedestrian tracks) with higher pedestrian traffic volume or
Type 3 roads already provided with bicycle tracks or bicycle traffic
lanes, except where topographical conditions or any other reasons
prevent such provision.

2. Sidewalks shall be provided on Type 3 roads (excluding those roads
already provided with bicycle/pedestrian tracks and those roads
stipulated in the preceding paragraph) where it is required for safe and
smooth traffic, except where topographic conditions or any other
reasons do not permit such provision.

3. The sidewalk width shall be wider than 3.5m for roads with higher

(Waiting Area for Pedestrians)

pedestrian traffic volume and wider than 2m for other roads.

4. Where pedestrian bridges etc. or on-street facilities are provided,
bicycle/pedestrian track width shall be increased by 3m where
pedestrian bridges etc. are to be constructed, 2m where a roofed
bench is to be installed, 1.5m where a row of trees is to be planted,
1m where a bench is installed or 0.5m in other cases, respectively to
the values given in the preceding paragraph, and requirements as
specified above shall be applied, except for Type 3 Class 5 roads
where topographic conditions or other special reasons do not
permit such provisions.

5. The sidewalk width shall be determined in consideration of
pedestrian traffic conditions on the roads.

Fig.1
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Article 11-2

Waiting space for pedestrians shall be provided on sidewalks,
bicycle-and pedestrian tracks, bicycle-and pedestrian paths or exclusive
pedestrian roads, in the case that it is necessary to ensure that the safe

(Center Strip Width in Snowy Areas )

and smooth passage of pedestrians or bicycle riders will not be
impeded due to the accumulation of pedestrians at the pedestrian
crossings or at bus stops.

Article 11-3

Center strip, shoulder, bicycle/pedestrian track and side walk width in snowy areas shall be determined in consideration of snow removal.

(Planting Strip)

Article 11-4

1. The planting strip shall be provided to Type 4 Class 1 and Class 2
roads and if necessary to other roads, except where topographic
conditions or other special reasons do not permit such provisions.

2. The planting strip width standard shall be 1.5m.

3. The planting strips provided between road sections as described
below shall have proper width values, exceeding values specified in
the section above when required for conditions in comprehensive
consideration of road structure, traffic condition, and land use of
adjoining areas and other measures taken to improve road traffic
environment or to ensure a better living environments along

(Clearances)

adjoining areas irrespective of the requirements above:

1) Sections of arterial roads and central business districts in large cities
running through scenic spots.

2) Sections of arterial roads running through residential areas or areas
that are expected to become residential.

4. For planting strips, the selection of plant species and arrangement of
trees shall take into account with the ecological characteristics of
the area.

In this figure, H, a, b, ¢, d and e indicate the following values.

the carriageway on smaller motor vehicle roads shall be 0.5m.

vehicle roads.

0.25m and the value of d shall be 0.5m.

H: 4.8m for regular motor vehicle roads designated as part of the primary highway freight network, 4.5m for other regular motor vehicle roads and 3m for
smaller motor vehicle roads except for Type 3 Class 5 regular motor vehicle roads (except for regular motor vehicle roads designated as part of the
primary highway freight network) where the value may be reduced to 4m in unavoidable cases such as for a topographical reason (or 3m when traffic
volume of large-sized motor vehicles is extremely small and these may access neighboring bypass roads).

a: The width of the shoulder connected with the carriageway on regular motor vehicle roads (for shoulders where on-street facilities are provided,
shoulder width minus value required for on-street facilities), provided that the value exceeds 1m shall be Tm. The width of the shoulder connected with

b: Value subtracting 4.1m from H (regarded as 4.1m where H is less than 4.1m) for regular motor vehicle roads designated as part of the primary highway
freight network, 3.8m from H (regarded as 3.8m where H is less than 3.8m) for other regular motor vehicle roads, and shall be 0.2m for smaller motor

cand d: Concerning the separator, values listed in columns c and d in accordance with road classification and concerning the island, the value of c shall be

Classification ¢ (Unit: m) d (Unit: m)

Regular motor vehicle roads 05 1.0
Class 1 Smaller motor vehicle roads ) 0.5
Type 1 Class 2 Regular motor veh'icle roads 0.25 1.0
Smaller motor vehicle roads 0.5

Class 3 and 4 Regular motor vehicle roads 025 0.75
Smaller motor vehicle roads ) 0.5

Regul hicl b

Type 2 egular motor ve '|c e roads 025 0.75
Smaller motor vehicle roads 0.5
Type 3 0.25 0.5
e 0.25 0.5

provided, shoulder width minus value required for on-street facilities).

Article 12

Clearances on roads shall be shown in Fig.1 for carriageways and in Fig.2
for sidewalks and bicycle tracks or bicycle/pedestrian tracks
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(hereinafter referred to as "bicycle tracks").

e: Width of the shoulder connected with the carriageway (for shoulders where on-street facilities are

Fig. 2

Sidewalk or bicycle track without On-street facilities

Sidewalk or bicycle track with On-street facilities

2.5m

Sidewalk or
bicycle track
width

<
<

2.5m

SIM|ID.} 193135-UO

Sidewalk or bicycle track ——:

width after Sections
required for on-street
facilities are subtracted

Sidewalk or
bicycle track width
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Technical Standards

(Design Speed)

Article 13

1. Design speed on roads, except for service roads, shall be the values
listed in the left column of the following table, in accordance with
road classification, except where topographical conditions or any
other reasons do not permit such provisions. Design speed on roads
may be the values listed in the right column of the same table when
dealing with these exceptions, however this does not apply to Type 1
Class 4 roads that are national expressways.

2. Design speed on the service roads shall be 40km, 30km, or 20km per
hour.

(Carriageway Bend Section)

Typel

Type3

(Transition Section)

Article 18

1. Transition sections shall be
provided on carriageway bend
sections for Type 4 roads where

topographical conditions or any 120 100

other reasons do not permit such 100 85

provisions. 80 70

2. When a curved section is widened 60 50

and/or p.I‘OVIded Wlt|:l 50 40
Superelevation, a runoff for this

. . . 40 35
widening and/or Superelevation

shall be completed in the 30 25

transition section. 20 20

(Sight Distance)

Article 19

1.

Sight distance shall not be
less than the values below,
as listed in the following
table according to design
speed.

. For roads with two lanes

(except for one-way roads),
sufficient sections of
oncoming highway visible
to the driver shall be
provided for overtaking.

120 210
100 160
80 110
60 75
50 55
40 40
30 30
20 20

100 80

80 60

60 50

80 60
60 50 or 40

80 60
60 50 or 40

60,50 or 40 30

50,40 or 30 20

40,30 or 20

60 50 or 40

60,50 or 40 30

50,40 or 30 20

Article 14

Carriageway bend sections shall be curved in shape, except for
transition sections, (hereinafter indicating certain sections, provided at
the carriageway bend sections, that allow for smooth vehicle

(Radius of Curve)

traffic) or bend sections provided pursuant to the provision of Article

31.2.

3. The transition curve length shall not be less than the right side value as

listed in the following table according to design speed (or length
required for runoff when length required for runoff as specified in
Section above exceeds values as listed in the same column).

(Grades)

Article 15

Radii of curve at the centerline of the carriageway (hereinafter referred
to as "radius of curve"), except for transition sections, (hereinafter
referred to as "carriageway curve section") shall not be less than the
values as listed in the left column of the following table according to
design speed, except when unavoidable due to, for example,
topographical reasons, in which case the radii of curve may be reduced
to the values as listed in the right column of the same table.

(Superelevation at Curve Section)

120 710 570

100 460 380
80 280 230
60 150 120
50 100 80
40 60 50
30 30
20 15

Article 16

Appropriate Superelevation with no more than the values as listed in the
right column of the following table (6% for Type 3 roads without bicycle
track) shall be provided on curves of the carriageway, the center strip
(except for divider), and the shoulder connected with the carriageway,
according to road classification and degree of snow fall or cold climate
in the areas where the roads are located, in consideration of design
speed, radii of curve, and topographical conditions, unless the radius of
the curve is too large, except for Type 4 roads which can be omitted in
such unavoidable cases as topographical conditions or any other
reasons.

(Widening Lane at Curve Section)

Article 20
Carriageway grades shall be no more than the values listed in the left

grade column of the following table according to road classification and
design speed, except where topographical conditions or any other

120

reasons do not permit such provisions; in such cases the values of the
grade may be reduced to the values listed in the right grade column of
the same table.

100

80

60

Regular motor vehicle roads 50

40

Type 1, 30

Type 2 20

& Type3 120

» oo |N|[a|jn|dlw|N

100

80

~N

Smaller motor vehicle roads 60

(o4}

50

e}

40

30

20

60

50

Regular motor vehicle roads 40

30

10

Type 4 20

60

50

6
7
8
9 11
8
9

Smaller motor vehicle roads 40

30

20

Severely Snowy or
T e Snowy or | Cold Area 6
ype 1, Cold Area
and 3 Other Areas 8
Other Areas 10
Type4 6

(Climbing Lanes)

Article 17

The lane width on carriageway curve sections (or carriageway width in
the case of roads without lanes) shall be appropriately widened

100

except for Type 2 and 4 roads, where topographical conditions or any

other reasons do not permit such provisions.

Article 21

1. A climbing lane, if necessary, shall be provided to the carriageway of
the regular motor vehicle roads where grades exceed 5% (or 3%
when the design speed is no less than 100km per hour on

other regular motor vehicle roads than national expressways and
national highways).
2. The climbing lane width shall be 3m.
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(Vertical Curves)

Article 22

1. Vertical curves shall be provided where grades change on the
carriageway.

2. Radii of vertical curves shall be more than the values listed in the
radius of vertical curve column of the following table according to
design speed and Types of vertical curves, except when the radii of
crest vertical curves on Type 4 Class 1 roads, when design

speed is 60km per hour, the radii shall be reduced to 1,000m, where
topographical conditions or any other reasons do not permit such
provisions.

3. Vertical curve lengths shall be more than the values listed in the
below right column of the following table according to design speed.

120 Crest 11,000 120 100
Sag 4,000 100 85
100 Crest 65,00 80 70
= 6° °
rest /
80 50 40
Sag 2,000
o Crest 1,400 40 35
Sag 1,000 30 25
65,00 20 20
50 Crest
Sag 800
700
40 Crest
Sag 450
30 Crest 250
Sag 250
o Crest 100
Sag 100
(Pavement)
Article 23

1. Carriageways, center strips (except for divider), shoulders connected
with carriageways, bicycle tracks and sidewalks shall be paved except
in unavoidable cases, such as extremely small traffic volume.

2. The pavement of carriageways and marginal strips shall be
constructed so that safe and smooth vehicular traffic can be ensured
on the basis of the design wheel load of 49 kN, in consideration of
designed daily volume, vehicle weight, subgrade conditions, and
meteorological conditions and that shall meet the standards laid
down in the Ordinance of Ministryof Land, Infrastructure, Transport

and Tourism, except in the case of traffic volume of small vehicles or
any other unavoidable conditions.

3. Type 4 roads (except for tunnels) shall be constructed so that it shall
be capable of causing storm water to permeate smoothly under the
road surfaces and reducing the traffic noise level, in consideration of
the land uses and vehicle traffic conditions in the area where the
roads are located or along them, except where road structure,
meteorological conditions or other special reasons do not permit
such provisions.

(Compound Grades)

Technical Standards

Article 25

1. Compound Grades (hereinafter indicating combination of vertical
grade and Superelevation or cross slope) shall be no more than the
right side values as listed in the following table according to design
speed, except for roads with design speed of 30km/h or 20km/h
where compound grades may be 12.5% in unavoidable cases, such as
topographical conditions or any other reasons.

2. Compound grades shall be not more than 8% on those roads located
in severely snowy or cold areas.

(Drainage Facility)

120

100

80

10.5
60

50

40

30

20

Article 26

Gutter, gully, or other drainage facilities shall be provided to roads if necessary.

(At-grade Intersection or Connection)

Article 27

1. An intersection shall be designed so as to contain no more than five
intersecting legs, except when it is located in a special place such as
in front of a station.

2. At an intersection where two or more roads join or intersect at grade,
if necessary, a turning lane, speed change lane, or island shall be
provided, and corners of intersection shall be cut, and unobstructed
sight shall be ensured.

3. Where the turning lane or speed change lane is provided, lane width
(except for the turning lane or speed change lane) of the

(Grade Separation)

related section may be reduced to 3m for Type 4 Class 1 regular
motor vehicle roads or to 2.75m for Type 4 Class 2 or 3 regular motor
vehicle roads or to 2.5m for Type 4 smaller motor vehicle roads.

4. The standard width of turning and speed change lanes shall be 3m
for regular motor vehicle roads and 2.5m for smaller motor vehicle
roads.

5. Where a turning or speed change lane is provided, proper runoff shall
be provided according to design speed.

Article 28

1. When two regular motor vehicle roads having four or more lanes
intersecting mutually, excluding climbing lanes, turning lanes and
speed change lanes, the intersection shall be separated by grades as
arule, except when the grade separation is unsuitable due to traffic
conditions or in an unavoidable case such as a topographical reason.

2. When a smaller motor vehicle road with four or more lanes (except for

ted by grades.

3. Where the grade separation is provided, a road linking intersecting
roads mutually (hereinafter referred to as a “ramp” ) shall be
provided if necessary.

4. Provisions of Articles 5 through 8, Article 12, Article 13, Article 15,
Article 16, Articles 18 through 20, Articles 22 and 25 shall not be

(Cross Slopes) turning lanes and speed change lanes) crosses another smaller motor applied to the ramp.
or a regular motor vehicle road, the intersection shall be separa

Article 24

1

(At-grade Intersection with Railway)

. Cross slopes shall be provided to the center strip (except for divider)
and shoulder connected with the carriageway according to road _

surface Type and the right side values as listed in the following table e Article 29
unless Superelevation is provided. Standards Specified in Article 23.2 1.5-2 X y deuith ) ) [ i ) . A ) N
2.2% of cross slope as a standard shall be provided to sidewalks and When a road intersects at a grade with a railway or street railway newly conditions or any other reasons do not permit such provisions.
bicycle tracks constructed in accordance with the Street Railway Act (Act No.76 1921) 3. Avisible distance, distance from the intersection point of the railway
3. The paved road of the structure specified in paragraph 3 of the Others 3-5 (hereinafter referred to as a “railway”), the road shall be so constructed end track centerline and the carriageway centerline to the point on

as specified below.

1. Intersection angles shall be not less than 45 degrees.

2. Sections 30m from both ends of railroad crossing and the railroad
crossing section shall be straight and vertical carriageways, grades
for these sections shall be less than 2.5%, except where there is
extremely small vehicular traffic volume or topographical

the track centerline visible at the height of 1.2m at point 5m on the
carriageway centerline from the track, shall not be less than the
values listed in the following table, except for where a crossing gate
or other security facilities are provided or with smaller vehicular
traffic volume and fewer passing trains.

previous Article may dispense with or reduce cross slope, if proper
road surface drainage can be ensured in consideration of
meteorological conditions.
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(Tunnel)

Technical Standards

Less than 50 110
50-70 160
70-80 200
80-90 230
90-100 260
100-110 300
More than 110 350

(Turnout)

Article 34

1. To ensure safe and smooth traffic, proper ventilation facilities shall be
provided in the tunnel when required in consideration of design daily
volume and tunnel length on the road.

2. When required for safe and smooth traffic, proper lighting shall be
provided in the tunnel in consideration of design speed.

(Bridge and Viaducts)

3. When a vehicle fire or other accidents in the tunnel could cause risks
to traffic, the communication facilities, warning facilities, firefighting
facilities and other emergency facilities shall be provided in the
tunnel if necessary.

Article 30

Turnout shall be provided on Type 3 Class 5 roads as specified elow,
except for on roads where smooth traffic can be ensured.

1. Distance between two turnouts shall be within 300m.

2. Roads between two turnouts shall be visible from one of these

(Traffic Safety Device)

turnouts.
3. The length shall be more than 20m and the total width of the
carriageway (except for bicycle traffic lanes) shall be more than 5m.

Article 31

When it is necessary for traffic accident prevention, the pedestrian
bridge, Supporting Infrastructure for automated driving, fence, lighting,
safety post, emergency notification facility, and other similar facilities,

(Protrusion, Narrow Passes, etc.)

as specified by the ordinances of Ministry of Land, Infrastructure,
Transport and Tourism, shall be provided.

Article 35

1. Bridges, viaducts, or other similar roads shall be steel or concrete
structure or the equivalent.

2. Design vehicle load for bridges, viaducts, and other similar regular
motor vehicle roads shall be 245kN. The structures of said bridges,
viaducts, and other similar regular motor vehicle roads shall secure
safe traffic in view of large-sized vehicle traffic conditions for these
roads.

3. Design vehicle load for bridges, viaducts, and other similar smaller
motor vehicle roads shall be 30kN. The structures of said

(Exception to Accessory Work)

bridges, viaducts and other similar smaller motor vehicle roads shall
secure safe traffic in view of smaller vehicular traffic conditions for
these roads.

4. In addition to the requirements in the three previous paragraphs,
necessary matters regarding construction standards for bridges,
viaducts, or other similar roads shall be specified by the Ordinances
of the Ministry of Land, Infrastructure, Transport and Tourism.

Article 31.2

When it is necessary for slowing down vehicles, to ensure safe
pedestrian or bicycle traffic, protrusions shall be provided on the
surface of the carriageway or on the shoulders connecting to the

(Islands Provided at Bus Bays)

carriageway, or narrow passes or bend sections shall be provided on
the carriageway, on Type 3 Class 5 roads intended primarily for use by
nearby residents.

Article 36

After a case is identified in which road work executed on others roads or
work other than road work is executed and determined to be influencing
roads, provisions from Articles 4 to 35 (except for Article 8, Article 13,

(Exception to Change of Road Classification)

Article 14, Article 24, Article 26, Article 31 and Article 33) may be
exempted from application after it is approved that the case is not
subject to these requirements.

Article 31.3

Islands shall be provided as necessary at bus bays or streetcar stops that
do not connect to bicycle tracks, bicycle/pedestrian tracks or

(Automobile Parking Lots)

sidewalks.

Article 32

Automobile parking lots, bicycle parking lots, bus bays, emergency
parking basis or other similar facilities specified by the ordinances of
Ministry of Land, Infrastructure, Transport and Tourism shall be

(Snow Protection Facility and Other Protector)

provided, if necessary, to ensure safe and smooth traffic or to
contribute to public convenience.

Article 37

When classification, as specified in Article 3.2, is changed by plans as to
change a part of national highways to prefectural or municipal roads,
classification following the change shall result in applying requirements
of Article 3.4, Article 3.5, Article 4, Article 5, Article 6.1, Article 6.4, Article
6.6, Article 8.2 through 8.6, Article 8.9, Article 8.11, Article 9.1, Article
10.1, Article 10.2, Article 10-2.3, Article 11.1, Article 11.2, Article 11.4,
Article 11-4.1, Article 12, Article 13.1, Article 16, Article 17, Article 18.1,
Article 20, Article 22.2, Article 23.3, Article 27.3, Article 30 and Article
31-2. In this case, "Type 3 Class 5 roads" in proviso of Article 5.1, Article
5.5, proviso of Article 10.2.3, proviso of Article 11.4 and Article 12 shall be

(Exception to Reconstruction of Short Section)

read as "Type 3 Class 5 or Type 4 Class 4 roads". "Type 3 Class 5 roads"
in Article 5.3 shall be read as "Type 3 Class 5 and Type 4 Class 4 roads".
"Type 4 roads" in Article 9.1 and Article 11.1 shall be read as "Type 4
(except for Class 4)". "Class 3" in Article 10.1 shall be read as "Class 3
and 4". "Type 3" in Article 11.1 shall be read as "Type 3 or Type 4 Class
4", "Type 3" in Article 11.2 shall be read as "Type 3 or Type 4 Class 4".
"Values listed in the top column" in Article 13.1 shall be read as "Values
listed in the top column (for Type 4 Class 4 roads, 40km/h, 30km/h or
20km/h)". "Mainly" in Article 31-2 shall be read as "Type 4 Class 4 roads
or mainly".

Article 33

1. Where an avalanche, blizzard, snowfall or other meteorological events
could prevent smooth traffic, snow shed, drain for snow removal,
snow melting facilities or other facilities shall be provided as
specified by the ordinances of Ministry of Land, Infrastructure,
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Transport and Tourism.

2. Unless specified above, a fence, retaining wall, and other proper
protectors shall be installed where falling stone, slope failure, billow,
etc. could prevent traffic or damage road structure.

Article 38

1. When a short section on roads that severely prevents traffic is
reconstructed as an emergency measure, except for reconstruction as
listed in the following requirements, this section may be exempted
from application of Article 5, Article 6.4 through Article 6.6, Article 7,
Article 9, Article 9-2.3, Article 9-3, Article 10.3, Article 10-2.2, Article
10-2.3, Article 11.3, Article 11.4, Article 11-4.2, Article 11-4.3, Article 15
through Article 22, Article 23.3, and Article 25, if it is approved that the
road structure of sections adjacent to this section do not satisfy these
requirements.

2. When a short section of roads that severely impact safety is
reconstructed as an emergency measure, this section shall be
exempt from application of Article 5, Article 6.4 through Article 6.6,
Article 7, Article 8.2, Article 9, Article 9-2.3, Article 9-3, Article 10.3,
Article 10-2.2, Article 10-2.3, Article 11.3, Article 11.4, Article 11-4.2,
Article 11-4.3, Article 19.1, Article 21.2, Article 23.3, Article 39.1,
Article 39.2, and Article 40.1, if it is determined in consideration of
road conditions that it is not proper to apply these requirements.
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Technical Standards

(Bicycle Path and Bicycle/Pedestrian Path)

(General technical standards for structure of prefectural and municipal roads)

Article 39

1. Bicycle path width shall be not less than 3m, while bicycle/pedestrian
path width shall be no less than 4m. However, where topographical
conditions or any other reasons do not permit such provisions,
bicycle path width can be reduced to 2.5m.

2. Lateral clearances wider than 0.5m shall be provided to both sides of
bicycle paths or bicycle/pedestrian paths as a part of the roads.

3. Where on-street facilities are provided on bicycle tracks or
bicycle/pedestrian tracks, width of these tracks shall be determined
in consideration of clearances as specified in the following provision.

4. Bicycle path and bicycle/pedestrian path clearances shall be in
accordance with the following figure.

5. Alignment, grade, and other features of bicycle paths and
bicycle/pedestrian paths shall be determined so as to ensure safe
and smooth bicycle and pedestrian traffic.

6. Requirements of Article 3 through 37 and Section 1 of the preceding
Article (excluding Article 1 1.2 for bicycle/pedestrian path) shall not
be applied to bicycle paths and bicycle/pedestrian paths.

(Pedestrian Path)

Bicycle path or
bicycle/pedestrian
path(excluding the

necessary area for on-
street facilities)

—

Article 40

1. Pedestrian path width shall be not less than 2m in consideration of
pedestrian traffic conditions and areas where the track is located,
except where topographical conditions or other reasons do not
permit such provisions, in which case the width can be reduced to
Im.

2. Where on-street facilities are provided on pedestrian paths, width
shall be determined in consideration of clearances as specified in the
following provision.

3. Pedestrian path clearances shall be in accordance with the following
figure.

4. Alignment, grade and other features of pedestrian paths shall be
determined so as to ensure safe and smooth pedestrian traffic.

5. Requirements of Articles 3 through 11, Article 11-3 through 37 and
Section 1 of Article 38 shall not be applied to pedestrian paths.

(Pedestrian Convenience-Promoting Streets)

Pedestrian path
(excluding the
necessary area for on-
street facilities)

Article 41

1. Sections for pedestrian stay use shall be provided on sidewalks or
bicycle/pedestrian tracks provided to Pedestrian
Convenience-Promoting Streets, or bicycle/pedestrian paths that are
Pedestrian Convenience-Promoting Streets.

2. Spaces shall be ensured for the sections specified in the preceding
paragraph to establish pedestrian convenience-promoting facilities if
guidance of appropriate and systematic establishment of pedestrian
convenience-promoting facilities is considered necessary. In this
case, structures, objects, or facilities that contribute to promoted
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convenience for pedestrians, such as street lights and benches, shall
be established in such spaces if it is considered necessary.

3. Pedestrian convenience-promoting streets (except for newly
constructed special roads specified in Article 10.1 of the Act on
Promotion of Smooth Transportation, etc. of Elderly Persons,
Disabled Persons, etc. (Act No. 91 of 2006)) shall have a structure
that complies with the standard for smooth transportation, etc. on
roads specified in this paragraph.

Article 42

1. The provisions of Article 4, 12, 35.2, 35.3, 35.4 (limited to the matters
listed in Article 30.1.12), 39.4, and 40.3 shall apply mutatis mutandis
to general technical standards for the structure of prefectural or
municipal roads when these roads are newly constructed or
reconstructed. In this case, "Type 3 Class 5" in Article 12 shall be read
as "Type 3 Class 5 or Type 4 Class 4".

. The provisions of Article 5 through Article 11-4, Article 13 through 34,
Article 35.1 and 35.4 (except for the provisions listed in Article
30.1.12), Article 36 through 38, Article 39.1 through 39.3, Article 39.5
and 39.6, Article 40.1, 40.2, 40.4, 40.5 and Article 41 shall apply
mutatis mutandis to the standard specified in Article 30.3. In this
case, "Type 3 Class 5 roads" in proviso of Article 5.1, Article 5.5,
proviso of Article 10-2.3, and proviso of Article 11.4 shall be read as

N

"Type 3 Class 5 or Type 4 Class 4 roads". "Type 3 Class 5 roads" in
Article 5.3 shall be read as "Type 3 Class 5 and Type 4 Class 4 roads".
"Type 4 roads" in Article 9.1 and Article 11.1 shall be read as "Type 4
(except for Class 4)". "Class 3" in Article 10.1 shall be read as "Class 3
and 4" "Type 3" in Article 11.1 shall be read as "Type 3 or Type 4 Class
4", "Type 3" in Article 11.2 shall be read as "Type 3 or Type 4 Class 4".
"Values listed in the left column" in Article 13.1 shall be read as
"Values listed in the left column (for Type 4 Class 4 roads 40km/h,
30km/h or 20km/h)". "Primarily for use" in Article 31.2 shall be read
as "Primarily for Type 4 Class 4 roads or use". In Article 37 "National
highways" shall be read as "prefectural roads", "prefectural roads or
municipal roads" and "other roads" shall be read as "municipal

roads", "subject part" shall be read as "subject prefectural roads".
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2040 Vision for Roads in Japan

2040 Vision for Roads in Japan

@ “Sustainable Society” and “Policy Directions" aimed for by road administrations

2040 Vision for Roads in Japan

- To shape a better future for people -

(Summary)

Y

2040 Vision for Ro ds in Japan

4 Backgrounds and purpose

Digital Disasters and
climate change
Aging

infrastructure

Declining -
population transformation
society (DX)

—

We propose a vision that creates a Sustainable Society in 2040

Poli i i hiew ini

New Normal
Post-Covid-19

& Changing scenery - Five images for the future -

1. Rush-hour commuting 2. Many people on
disappears park-like roads

L The pmnfeme of telework + More leisure trips and visits such
ically reduces datory as discretionary travel and
trips such as Jjob commuting pedestrian strolls

* More people will migrate to and live * Roads fulfill their potential as
in the countryside as restrictions due amenity spaces

to distance from residence to work
disappears

the past

3. Movement of people
and goods automated
and unmanned

* Automated driving services make
the car-owning lifestyle a thing of along the roads

The penetration of e-commerce
leads to the increase of small-lot
distribution and the spread of

2040 Vision for Roads in Japan
- To shape a better future for people -

To find out more about “2040 Vision for Roads in Japan”
please visit our website.

- To shape a better future for people -

4 Basic concept

“SDGs” and “Society 5.0” aim for a “human-centered society”
* The starting point of road policy is "achieving people's happiness”
@ Social issues such as efficiency, safety, and environmental impact of travel
* Full use of digital technology to "evolve" roads and solve problems
@ Since ancient times, roads have been a place where people interact, where
they chat, and where children play
* “Restore” the function of roads as communication spaces

4, Cities keep changingas 5. From "Road to be
shops keep moving Affected" to "Road to

* Inresponse to customer demand, Relief”
restaurants, supermarkets etc. locate < Ditatie toad

= In hilly and mountainous areas, Michi- :::':“:rmi mr:;md tra?’f:c,h!mms
no-Eki stations and small mobile shops S s lives ard rem' i aﬂ' d
provide services to residents

unmanned logistics

<Backgrounds & Issues >
Although the populaﬁons of both urban and i areas will d in the future, it is necessary
to create local where resid * lives and livelihoods are inable. The goal should be to
build a society where, by using new technols e services, every maove around freely
without worrying about modes of u'ansponortrafﬁc accidents, where they can interact and participate in
society, and where they can experience happiness.
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Economic growth is essential to enhance the sustainability of society. Economic vitality must be
generated by attracting people and goods from abroad to the domestic market, as well as by having Japan
actively promote the flow of people and goods overseas. A vibrant society where people and goods are
exchanged globally should be built by forming the services provided by roads and contributing to

increased productivity.
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Disasters have the power to disrupt the growth path of a nation or region instantly, and it is no
exaggeration to say that they are the biggest challenge to Japan's quest for sustainable growth. We
should overcome challenges such as vulnerability to disaster, climate change and aging infrastructure,
and should aim to build a society where everyone can live safely and securely.
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A society where everyone can move, interact and participate in society freely,

1 no matter where they are located in Japan

1. Road energizes the land, people
utilize the road
The arterial roads network across the country and

advanced traffic management enable people to
live, move and work freely everywhere in Japan

* Road network for automated-driving
* Cashless tall system

Dedicated paths for aummated-drfvin.g

2. Get around conveniently cars on the arterial road network

without a privately-owned car

Mability as a service (Maas) provides a
convenient way for everyone to get around
without a privately- owned car

* Mability hub
+ Unmanned, sutormated ride sharing
sarvices at Michl-no-Eki stations

Connection and transit hubs for various

3. Zero road accidents transportation modes (mobility hubs)
e v

Universal-design roads that allow people and

vehicles to share space safely and comfortably,
creating a living space free of road accidents

+ Rising bollards restricting access to community roads
* Roads where pedestrians and cars coexist

4, Roads where people want to go
and linger

Main streets in towns will be reborn as beautiful
spaces that make people want to go and linger,
creating lively community spaces

* Main streets and Michi-no-Eki stations that serve as
regional cores

* Road design reform: Remaoving utility poles, lighting in
harmeny with roadside buildings, etc.

& “Sustainable Society” and “Policy Directions" aimed for by road administrations

2 A society energized by the interaction of people, goods, and services
that can be enjoyed around the world

5. Attractive international cities

Road spaces for excellent mobility and public
interaction significantly enhance the
investment attractiveness as international cities

* Urban transportation systems that are adapted for
automated driving and Maas

* Road shoulders that change functions depending
on the time of day

b i
A user friendly urban

3 A society where everyone can live safely and securely, eliminating vulnerability
to disaster and

8. Roads that protect people’s lives
and property from disasters

In the face of Increaslngly severe and widespread

di s, adi e road network will

ensure uninterrupted flow of people and goods to

the affected areas, minimizing loss of life and :

economic losses

* Making Michi-no-Ekl stations and SA/PAs disaster

that supports Maas and automated driving

e PR e S ot
5 &
Pl

6. Sustainable logistics systems

Trunk-route haulage by automated-driving
trucks, and autonomous and labor-saving
logistics through robot delivery etc. in the last
mile can function as a sustainable system both
in normal times and during disasters

* Haulage by automated trucks
* Last-mile unmanned transportation by robots

and drones

7. Attracting tourists from around
the world

The Japan Scenic Byways, National Cycle Routes,
and Michi-no-Eki stations, etc., will be tourist
destinations for domestic and foreign visitors,
and sophisticated services such as multilingual
road guidance will improve convenience and
satisfaction for international visitors and foreign
residents

4
£ Multf-lingua] street and city Informaﬂun
EM".E s ey : £ through digital devices and smartphone
* Multi-fingual road guidance using smartphonge T
applications, etc. applications

An arterial road network with enhanced
disaster resistance

centers

[‘ Expressways in disaster mode ]

9. Low-carbon road transport
Low-carbon road transport systems, comprising
the best mix of electric vehicles, fuel cell vehicles,
public transport and bicycles, will contribute to
curbing global warming

* Contactless power supgly system
* Shared cycle system

A low-carbon transportation system

10. Extending the life of the road centered on BRT {Bus Rapid Transit) and

network

The road network is operated sustainably through
more efficient and sophisticated preventive
maintenance due to the introduction of new
technologies

+ Automation and labor-saving methods for inspection
and diagnesis using Al and measurement/monitoring
technologies

+ Automation of maintenance work such as snow
remaoval and cleaning

Automated maintenance tasks such as
street cleaning and debris collection




Statistics

Road Statistics of Japan

Road Length by Category (Mar. 31, 2020)

Motorways (National expressways) 9,050
Highways, Main or National Roads (National highways) 52,243
Secondary or Regional Roads (Prefectural roads) 94,009
Other Roads (Municipal roads) 200,282
Total 355,583

* Roads less than 5.5m in width have been excluded from the statistics.
(Source: Road Statistics Annual Report [Douro Toukei Nenpo] 2021, Road Bureau, MLIT)

Vehicular Traffic Volume (2020)

Passenger cars 479,611
Buses & Motor coaches 7,278
Vans, pick-ups, lorries, road tractors 178,975
Total 665,864

Source: Vehicle Fuel Consumption Surveys 2020, Policy Bureau, MLIT

Freight Transport (2020)

Road 213,419
Rail 18,340
Waterway 153,824
Total 385,583

Source: (Road) Annual Report of Automobile Transport 2020, Policy Bureau, MLIT
(Rail) Annual Report of Rail Transport 2020, Policy Bureau, MLIT
(Waterway) Statistical Survey of Coastal Shipping Transport 2020, Policy Bureau, MLIT

Passengers Transport (2019)

Road, public transport 60,070
Road, private transport 844,042
Rail 435,063
Total 1,339,175

Source: (Road, public transport) Annual Report of Automobile Transport 2019, Policy Bureau, MLIT
(Road, private transport) Annual Report of Automobile Transport 2019, Policy Bureau, MLIT
(Rail) Annual Report of Rail Transport 2020, Policy Bureau, MLIT
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Vehicles in Use (Mar. 31, 2021)

Passenger cars 61,917,112
Buses & Motor coaches 222,326
Vans, pick-ups, lorries, road tractors 14,395,843
Total 76,535,281
(Reference) Motorcycles & Mopeds 3,762,277

Source: Vehicles in use by category, Automobile Inspection & Registration Information Association

Road Accidents (2020)

Number of Injury Accidents 309,178
Number of Persons Injured 369,476
Number of Persons Killed 2,839

Source: Traffic accidents per 100,000 persons, Statistics about Road Traffic 2020, National Police Agency

Road Expenditure (2019)

Gross investment 4,006,026
Maintenance expenditures 2,643,738
Total 6,649,764

+ Expenditures for toll roads are excluded.

(Source: Road Statistics Annual Report [Douro Toukei Nenpo] 2021, Road Bureau, MLIT)

Statistics
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Statistics

Change in Investment in the Five-Year Road Development Program

1st Plan 260.0 100.0 = = = = 260.0
FY1954-57 182.1 59.0 146.0 4.7 111.9 36.3 308.6
a/A (%) 70.0 = = = = = =
2nd Plan 610.0 61.0 200.0 20.0 190.0 19.0 1,000.0
FY1958-60 3222 61.3 51.0 9.7 152.1 29.0 525.2
b/B (%) 52.8 = 255 = 80.0 = 525
3rd Plan 1,300.0 61.9 450.0 214 350.0 16.7 2,100.0
FY1960-63 7222 57.7 2255 18.0 304.5 243 1,252.2
c/C (%) 55.6 = 50.1 = 87.0 = 59.6
4th Plan 2,200.0 53.7 1,100.0 26.8 800.0 19.5 4,100.0
FY1964-66 1,244.1 56.8 443.2 20.2 502.3 23.0 2,189.6
d/D (%) 56.6 = 40.3 = 62.8 = 534
5th Plan 3,550.0 53.8 1,800.0 273 1,100.0 16.6 1) 6600
FY1967-69 1,795.6 51.9 753.5 21.7 912.7 264 3,461.8
e/E (%) 50.6 = 41.9 = 83.0 = 525
6th Plan 5,200.0 50.2 2,500.0 24.2 2,550.0 24.6 2) 10300
FY1970-72 3,108.0 49.9 1,317.9 21.2 1,786.3 28.8 9)6223.5
f/F (%) 59.8 = 52.7 = 70.1 = 60.1
7th Plan 9,340.0 47.9 4,960.0 254 4,700.0 24.1 3) 19500
FY1973-77 7,757.8 473 3,960.8 24.1 4,693.9 28.6 16,412.5
9/G (%) 83.1 = 79.9 = 99.9 = 84.2
8th Plan 13,500.0 47.4 6,800.0 239 7,500.0 263 4) 28500
FY1978-82 12,947.9 45.0 6,614.5 23.0 92314 320 28,793.8
h/H (%) 95.9 = 97.3 = 123.1 = 101.0
9th Plan 16,000.0 41.9 9,200.0 24.1 11,700.0 30.6 5) 38200
FY1983-87 15,926.5 43.1 9,740.3 264 11,252.7 30.5 36,919.4
i/1 (%) 99.5 = 105.9 = 96.2 = 96.6
10th Plan 23,800.0 449 14,000.0 264 13,900.0 26.2 6) 53000
FY1988-92 22,637.6 41.1 14,238.7 259 18,164.3 33.0 55,040.6
13 (%) 9.1 = 101.7 = 130.7 = 103.9
11th Plan 28,800.0 379 20,600.0 27.1 25,200.0 33.2 7) 76000
FY1993-97 28,627.4 39.9 17,703.6 24.7 25,476.2 355 71,807.2
k/K (%) 994 = 85.9 = 101.1 = 94.5
12th Plan 29,200.0 374 17,000.0 21.8 26,800.0 344 8) 78000
FY1998-02 31,729.0 48.6 13,431.2 20.6 20,1554 309 65,315.6
I/L (%) 108.7 = 79.0 = 75.2 = 83.7
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